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structure of, 533, 537 
synthesis of, 538 
properties of, 529 
RNA of 
nucleotide sequences of, 
233, 234, 240, 242, 245, 
531 
properties of, 530 
translation of, 538 
— of, 536, 
537 


serological group of, 528 
Bacteriophage f, » 529 
Bacteriophage fd, 45 
Bacteriophage FHS, 528, 

529 
Bacteriophage fr 

properties of, 529 

RNA of, 530 

serological group of, 

528 


Bacteriophage A 
defective paricles of, 706 
DNA of 
denaturation mapping of, 
7107 


hybridization of, 140 
Bacteriophage M12 
coat protein of, 533 
nucleotide sequences in, 
245 
properties of, 529 
serological groups of, 
528 
Bacteriophage MS2 
assembly of, 548, 549 
coat protein of, 533 
properties of, 529 
protein synthesis in, 540 
RNA of 
in mutants, 234, 235 
nucleotide sequences of, 
233, 237, 238, 245, 531 
properties of, 530 
— triphosphate in, 
2 
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serological group of, 
528 


Bacteriophage 1.2, 529, 530 
Bacteriophage Qf 
assembly of, 549, 550 
properties of, 529 
replication of 
replicative complex of, 
546, 547 
RNA of, 543-48 
RNA of 
nucleotide sequences of, 
233, 234, 237-39, 242, 
243, 245, 531 
properties of, 530 
synthesis of, 543-48 
= triphosphate in, 
2 
RNA replicase of, 459 
serological group of, 
528 


Bacteriophage R17 
assembly of, 549, 550 
coat protein of, 533 
properties of, 529 
RNA of 

fragments of, 232, 245 

in mutant phage, 235 

nucleotide sequences of, 
232, 237, 240, 245, 531 

properties of, 530 

ribosome binding of, 240 

terminal triphosphate in, 
233 

serological group of, 528 


nucleases induced by 
DNA polymerase associa- 
tion, 315 
nature of, 314 
and pyrimidine nucleotide 
metabolism 
early proteins, 300 
pathway of, 293 
thymidine, 305 
Bacteriophage T, 
defective particles of, 
706 
DNA of 
hybridization of, 139 
hydroxy methylcytidine in, 
303-5 
and DNA degradation 
bacterial nucleases in, 
313, 314 
genetic aspects, 313 
molecular weight, 310, 
311 
nucleases induced, 314- 
16 
nuclease specificity in, 
311 


stages in, 311, 312 
nonlethal mutants of, 307, 
308 
nucleases induced by 
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DNA polymerase associa- 
tion, 315 

nature of, 314, 316 

role of, 311, 315, 316 

single strand breaks, 315, 
316 


and phospholipid metabolism, 
373 

polynucleotide ligase in, 
311 


and pyrimidine nucleotide 
metabolism 
clustered genes in, 309 
deoxycytidylate deaminase, 
308 
early proteins, 300 
multienzyme complex in, 
309 
mutants in, 300, 301 
nonlethal mutations in, 
307, 308 
nuclease activity, 304 
nucleotidohydrolase in, 


pathway of, 293 
ribonucleotide reduction 
in, 309, 310 
thymidine triphosphate, 
305, 306 
thymidylate synthetase, 
07, 308 
synthesis of, 275 
Bacteriophage Tg 
and pyrimidine nucleotide 
metabolism 
deoxy CMP deaminase in, 
306 
dihydrofolate reductase 
activity, 305, 306 
early proteins, 300 
pathway of, 293 
Bacteriophage T7, 713 
Barbituates 
mechanism of action of, 
7197, 
withdrawal from, 798 
Basement membrane 
biosynthesis of, 622 
carbohydrate of, 603, 604, 
608, 609, 612, 613, 617, 
618, 629 
function of, 629 
Behavior, model of 
and environmental response 
in development, 812, 
813 


forms of, 784 

habituation in, 785, 786 

learning in, 781, 785 

receptor activation, 779, 
781, 784, 785 

in equilibrium state 

as aim, 779, 780 

and environment, 779, 780, 
782 

monitoring of, 780, 784, 
785 
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hippocampus, role in, 
18 
hypothalamus, role in, 782, 
3 


78 
levels of, 778, 779 
neurons in 
membranes of, 787- 
89 
sensitvity of, 797, 798 
structure of, 787, 788 
receptors in 
activation of, 781, 784, 
785 
and chemotaxis, 787 
and habituation, 785, 
786 
and information processing, 
7182-84 
and neuroendocrine system, 
782-84 
structures of, 786, 787 
and taste, 786, 787 
types of, 780, 781 
visual pigments, 786, 
787 
summary of, 811-14 
synapses in 
and connectivities, 799- 


cross-regulation in, 796, 


events in transmission, 
792-96, 802, 803 

hypertrophy of, 799, 
800 


membranes of, 797, 798 
metabolic activation, 803- 
7 
nature of, 789-92 
physiological events in, 
8 


time relationships in, 800- 
11 
transmitters, 789-98, 802, 


Benzoylated DEAE-cellulose, 
229, 230 
Biotin 
carbon dioxide intermediate 
f 


f7) 

and carboxyl transfer, 764- 
66 

enthalpy of hydrolysis of, 
758, 763, 769 

formation of, 758, 763, 
764 

isolation of, 758 

protein linkage of, 760, 
761 

and protein structure, 760- 
63 

stability of, 758, 763, 768, 
769 


structure of, 758, 759, 
761, 765 
in carboxylase reactions 
enzymes of, 757, 759 
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and enzyme structure, 
762, 763 
mechanism of, 757, 758, 
760 
and oligomeric structure, 
762 
reactions of, 757, 758 
subunit role, 760-63 
carboxylation of 
with analogs, 771 
ATP role, 763 
carbon dioxide species, 
763, 764 
mechanism of, 764, 
765 
and carboxyl transfer 
mechanism of, 764, 773 
metal ion role, 764-66, 
773 
model studies, 769, 770 
configuration of, 758 
decarboxylation of 
energy considerations, 758, 
763, 769 
mechanism of, 768, 769 
pH effect, 768 
model studies of 
with analogs, 771 
carboxyl transfer, 769, 
770 
decarboxylation, 768, 
769 


sulfur role, 770, 771 
reaction sites for 
in carboxylation, 763, 
764 
in carboxyl transfers, 764- 
66 


kinetic evidence, 766, 
767 
sulfur role in, 770, 771 
in transcarboxylase reactions 
enzyme of, 759 
mechanism of, 757, 758, 
760, 766, 767 
reactions of, 758 
subunit role, 761 
Biotinidase, 760 
Biphenylosipropyloxycarbonyl, 
848 


Blood 
acid-base balance of, 6- 
8 


calcium of, 14-18 
electrolytes of, 5 
oxygenation of, 4, 5 
red blood cells of, 5 
Blood glucose 
control of 
and compartmentation, 
478 
and diabetes, 478 
hormone role, 478 
models of, 478 
Bone 
calcium of, 15, 16 
X-ray diffraction of, 16 


Bromegrass mosaic virus, 
33 


N-Bromosuccinimide 


— oxidation by, 
10 


and tryptophan oxidation, 
772 

and TSH releasing factor, 
507 


Brucella sp., 329, 333, 
337 

Burkitt's lymphoma, 736, 
7137 


Bushy stunt virus, 33 


Cc 


Calciferol, 965 
Calcification 


and collagen, 18 

and plasma calcium, 15- 
17 

and plasma proteins, 16, 
17 


Calcitonin 


biological activity of, 847, 
850 


chemical synthesis 
coupling in, 849, 850 
deblocking in, 843, 848- 
50 
protecting groups in, 843, 
848-50 


strategy of, 848 
sequences of, 847 
and serum calcium, 18 


Calcium 


binding protein for, 591, 
592 

and glycogen synthetase, 
646 


and morphine action, 828 
phosphorylase kinase, effect 
on, 642, 643 
in plasma 
and calcification, 15-17 
after parathyroid removal, 
14 
and protein concentration, 


’ 
transport of, 591-93 
Cancer 
see Oncogenesis 
Candida sp. 
fatty acids of, 330 
ribosomes of, 261 
Carbamoylphosphate synthetase, 
466, 468 
Carbamyl phosphate synthetase 
inactivation of, 944 
regulation of, 941 
Carbonic anhydrase 
alkylation of, 111 
nitration of, 119 
in photosynthesis, 404 
Carboxydismutase, 32 
Carboxylases 


— 








reactions of, 757-59, 763- 
66 


sources of, 759 
structure of 
and activity, 762, 763 
avidin complex of, 773 
metal ion in, 764-66, 
773 
oligomeric, 762 
subunits in, 760-62 
substrates for, 758, 759 
subunits of 
biotin in, 760-62 
separation of, 760 
and transcarboxylation, 
758 
Carboxylesterase, 31 
Carboxyl groups 
modification of, 117, 
118 
Carboxypeptidase 
active site of, 117 
carboxyl groups of, 117 
catalysis by 
esterase activity, 82, 
83 


mechanism of, 72, 77, 
79-83 

properties of, 77 

strained enzyme mechanism 
in, 72, 77, 79, 80, 82, 
83 

substrate binding, 77- 
82 


zinc role in, 77-79, 82, 
83 
exterase activity of, 82, 
83 


nitration of, 77, 118, 119 
structure of 
at active site, 70, 74, 77- 
79, 81, 95 
of glycyl-tyrosine complex, 
79, 80 


and substrate binding, 77- 
81 

at zinc atom, 72, 77, 
718 


X-ray diffraction of 
and catalytic mechanism, 
72, 77-83 
and sequence determination, 
64, 65, 77, 78 
and structure, 65, 77-82 
Cardiolipin, 336, 337 
Casein, 941 
Catalase 
assay of, 940 
ae of, 947, 953, 
96. 


mutants of, 952, 953, 
964 


peroxide binding by, 485 

in photorespiration, 419 

subunits of, 31 

synthesis, rate of, 943, 947, 
959 
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Caulobacter, 529 
CDP-choline, 367 
CDP-diglyceride 
in phospholipid biosynthesis, 
362, 369, 370 
CDP-ethanolamine, 368 
CDP reductase, 710 
Ceramide ciliatine, 344 
Cerebrosides, 348 
Ceruloplasmin, 31 
Chemotaxis 
cyclic AMP in, 787 
and transport, 590 
Chloramphenicol 
action of, 311, 312 
in DNA degradation, 311, 
312 
inhibition of protein synthe- 
sis by, 271 
mitochondrial effect of, 
271 
and ribosome formation, 
196, 199 
Chlorella vulgaris, 330, 
374 
Chlorocruorin 
subunits of, 33, 37 
symmetry of, 37 
p-Chloromercuribenzoate, 
27, 103, 106 
Chloroplasts 
absorbancy changes in, 
398 
ATPase of, 392, 393 
ATPase synthesis in 
acid-base transition driven, 
391, 392 
photophosphorylation, 390- 
93, 401, 402 
ATP penetration of, 412 
carbon dioxide uptake by 
demonstration of, 
410 
envelope role, 414, 415 
induction phenomena, 412, 
413 
orthophosphate inhibition, 
413, 414 
and oxygen evolution, 411, 
412, 414 
rate of, 411 
and sucrose synthesis, 415, 
416 
Warburg effect, 416 
carbon path in 
Benson-Calvin cycle, 403, 
404 
carbon dioxide in, 403, 
404, 410 
HSK pathway, 404-10 
multienzyme system in, 
403 
phosphoenolpyruvate car- 
boxylase role, 404, 405 
and photorespiration, 408, 
409 
pyruvate phosphate dikinase 
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role, 404-6, 409 
ribulose diphosphate role, 
403, 405 
compartments of, 482 
DNA in 
detection of, 253 
hybridization of, 146 
energy path in 
coupling sites, 390, 
391 


dissipation reactions, 390, 
391 


and H* uptake, 393, 396- 
401 
in nonphosphorylating con- 
ditions, 390 
stoichiometric relations, 
390, 391, 400, 401 
uptake by 
antibiotic effect, 394- 
98 


4 


and chloride uptake, 394 

and electron flow, 400, 
401 

energy potential of, 399 

gradient produced, 394, 
396-99 

light induced, 393 

mechanism of, 402, 403 

and phosphorylation, 401, 
402 


and potassium efflux, 
396 


ion movements in 

and absorbancy changes, 
398, 399 

antibiotic effect, 394- 
97 

chloride, 394 

and electron flow, 400, 
401 


H* gradient, 394, 396- 
99 

H* uptake, 393, 394, 396- 
403 

phosphates, 413, 414, 
417 

stoichiometry of, 396, 400, 
401 

and subchloroplast particles, 
397 


membrane of 
antibiotic effect, 394, 
396 
ATP permeability of, 412, 
417 


and chloride uptake, 394 
and electron flow, 391 
and H* uptake, 394, 396- 
403 
oxygen evolution by 
and carbon dioxide uptake, 
411, 413, 414 
demonstration of, 410 
oxidant role, 411, 412 
phosphate role, 414 
PH in, 399 
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photuphosphorylation in 
determination of, 390, 
391 
equilibrium of reaction, 


1 
and H* uptake, 401, 
402 
reversibility of, 392, 
393 


stoichiometry of, 390, 
391 


uncoupling of, 396, 397 
polyprenols in, 327 
ribosomes in 

demonstration of, 260 

sedimentation coefficient 

of, 185 
structure of, 406 
Chlorpromazine, 835 
Cholesterol, 280, 338 
Cholinesterase 
inactivation of, 947 
and narcotic drugs, 835 
Chorionic gonadotrophin, 603- 
5, 628 
Chorismate mutase, 441 
Chorismate synthetase, 441 
Chromatin 
composition of, 154, 156, 
157 


metabolic activity of, 
164 


protein of, 156-58, 169 
structure of 
dissociation of, 174 
DNA in, 161 
fiber, 161 
titration of, 158 
transcription of 
control of, 166, 167, 173- 
75 
models of, 163, 164 
Chromosomes 
autoradiography of, 163 
circular dichroism of, 
159 
composition of 
and chromatin, 154 
histone, 157 
and isolation, 152-55 
protein, 155-57 
and ribosomes, 154, 
155 
table, 156 
DNA replication in 
rate of, 162 
semiconservative, 159 
unit of, 162 
electronmicroscopy of, 
160 


eukaryotic 
and bacterial chromosomes, 
151 
and cell division, 151 
composition of, 152-58 
DNA molecules in, 
159 
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DNA replication in, 162 
gene clustering in, 165, 
166 


isolation of, 152, 155, 
156 


linkers in, 159, 162 
metaphase, 151, 152 
ribosomes in, 154, 155 
RNA of, 154-56 
structure of, 151, 152, 
160-62 
transcription of, 163-76 
isolation of 
and cell disruption, 152, 
153 
and composition, 153, 154, 
156 


fractionation, 157 
methods of, 152-54 

and protein, 154 

purity, 155, 156 

magnesium effect, 158- 
60 


metabolic activity of, 164 
metaphase 
composition of, 152-58 
DNA of, 159, 160 
histones of, 157, 169, 
172 
isolation of, 152, 155, 
156 


magnesium binding of, 
158, 159 

RNA of, 152, 154-56 

size groups of, 151, 157 

stability of, 160 

structure of, 152, 155, 
160-62 

titration of, 158 

structure of 

DNA molecules of, 159, 

160 


6 

fiber of, 152, 160, 
169 

folding, 169 

and isolation, 152-56 

in mitosis, 164 

order in, 152 

puffing, 168 

and RNA content, 155 

size classes, 151, 157 

stability of, 160 

and transcription, 166- 
68 

titration of, 158 
transcription of 

coarse control of, 166- 
73 

fine control of, 173-76 

histone role, 167-73 

membrane role, 162- 
64 


models of control, 173- 
76 
position effects, 168 


and structure of, 166-69 
units of, 162 


and transformation, 730, 
731 


X-ray diffraction of, 161 
Chy motrypsin 
activation of, 83, 84 
active site of, 85, 117, 122, 
123 
antibody hydrolysis by, 
900 


autolysis products of 
formation of, 83, 84 
X-ray crystallography of, 
69 
carboxyl groups of, 117 
catalysis by 
and active site, 84-87, 
95 
entropic effects in, 71 
mechanism of, 84, 85, 
87 
specificity of, 83, 85 
strain effects, 72, 73 
zinc role in, 72 
disulfide bridges in, 69 
formation of, 83, 84 
hydrophobic regions in, 69, 
85 
iodination of, 119 
methionine in, 121 
nitration of, 119 
specificity of, 83, 85 
structure of 
at active site, 84-87, 
95 
disulfides in, 69 
hydrophobic regions, 69, 
85 


and substrate binding, 74, 
84, 85, 87 
tertiary structure of, 117, 
122 


X-ray diffraction of 
and active site, 84, 85, 
87 
disulfide bridges in, 69 
of enzyme forms, 87 
hydrophobic regions, 69, 
85 
resolution of, 65 
Chy motrypsinogen 
association of, 41, 42 
nitration of, 119 
structure of, 84, 117 
synthesis, rate of, 954 
X-ray diffraction of, 84 
Circular dichroism 
of D-amino acid oxidase, 
881 


of chromosomes, 159 
of cytochrome Co, 692, 
693 


of flavoenzymes, 868 

of globin, 998 

of hemoglobin, 995 

of immunoglobulins, 895, 
899, 900 

of lipoamide dehydrogenase, 








874 
of xanthine oxidase, 883 
Citraconic anhydride, 114 
Citrate cleaving enzyme, 
937, 954 
Citrate condensing enzyme, 
267 


Citrate synthetase, 480 
Colicine Eg, 551 
Collagen 
biosynthesis of, 622 
and calcification, 18 
carbohydrate of, 603, 606- 
9, 611-13, 615-17, 622 
distribution of, 631 
nitration of, 119 
Collagen glucosyl transferase, 
722 


Compartmentation 
in chloroplasts, 482 
definition of, 493 
and glycolysis regulation, 
475, 476 
in Krebs cycle, 480, 
481 


due to spatial inhomogeneity, 
481 


Complementation, 435 
Computers 
in biochemical kinetics 
blood glucose control, 
478 
glycolysis, 475-78 
history, 474 
in Krebs cycle, 480, 
481 
in mitochondria, 479, 
480 


programs, 474, 475 
of protein synthesis, 481, 
483, 484 
and biochemical oscillations 
in glycolysis, 485, 486 
with negative feedback, 
486 


in enzyme kinetics 
optimation techniques, 
491 
rate constant determination, 


and steady-state approxi- 
mation, 486, 487, 489 
in equilibrium studies, 
483 


glossary of terms, 493- 
94 


and logical models, 487 
matrix methods in, 489, 
490, 493 
Monte Carlo methods in, 
490, 491 
optimation techniques 
in enzyme kinetics, 491, 
492 
hemoglobin oxygenation, 
482 


and insulin aggregation, 
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482 

limitations of, 482 

and mitochondria, 479 

nature of, 474, 481, 482, 
494 

programs for, 475, 488, 
491, 492 

and steady-state data, 
491 


programs for 
compartmentation studies, 
475, 488 
equilibrium approach, 
492 


generator, 475, 488 
Monte Carlo methods, 
490, 491 

optimation, 475, 488, 491, 
492 

rate law derivation, 489, 
490 


simulation, 474, 475, 
488 
rate law methods in, 489, 
490, 493 
simulation techniques 
of blood glucose control, 
478 
definition of, 473, 474 
of glycolysis, 475-78, 485, 
486 


history, 474 

Krebs cycle, 480, 481 

limitations of, 481 

of mitochondria, 479, 
480 

programs for, 474, 475, 
488 


of protein synthesis, 481, 
? 
and stiff differential equa- 
tions, 489, 494 
in teaching, 492, 493 
theorems derived from 
in enzyme kinetics, 485 
for steady state, 485 
types of, 488, 489 
Concanavalin, 30 
Corticotropin 
see ACTH 
Counter-current distribution, 


Creatine biosynthesis, 959, 
960 


Creatine kinase 
hybridization of, 28 
iodine, oxidation of, 102 
subunits of, 30 

Crossover theorem 
computer study of, 485 
definition of, 493 

a-Crystallin, 33 

CTP 
and aspartate transcarbamyl- 

ase, 465 
biosynthesis of 
amino donors for, 294, 
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295 
control of, 295 
guanine nucleotide role in, 
294, 295 
pathway of, 293, 294 
as oe precursor, 
62 


CTP synthetase, 295 
Cucumber mosaic virus, 
33 
Cyclazocine, 822, 823 
Cyclic AMP 
ACTH effect, 647, 648 
as chemotatic agent, 
7187 


epinephrine effect, 647- 
50 


glucagon effect, 650, 651 
and glucose transport, 
663 


glyceraldehyde phosphate 
dehydrogenase 
dissociation of, 27 
and glycogen metabolism, 
642, 645, 657, 658 
and glycogen synthetase, 
645 


and glycolysis, 806 

and histone phosphorylation, 
967 

and hypothalamic releasing 
factors, 522 

insulin effect, 651, 652 

in phosphorylase activation, 


and protein synthesis, 
956 
regulatory role of, 806, 


807 
and serine dehydratase levels, 
958, 959 
Cycloheximide 
and enzyme degradation, 
946 


inhibition of protein synthe- 
sis by, 271 
mitochondrial effect of, 271, 
279 
Cystathionine y-synthetase 
as enzyme complex, 463 
subunits of, 31 


Cysteine 


biosynthesis of, 462 
in cytochrome Cg, 694, 
695 
oxidation of 
with iodine, 102 
upon nitration, 119 
photochemical, 110 
protecting groups for, 
843 


in proteins, reactions 
alkylation, 107, 110 
with arylsulfeny! halides, 
105 


blocking of, 106, 107, 
843 
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with N-bromosuccinimide, 
103 


carbethoxylation, 112 

disulfide formation, 104, 
105 

with 5, 5-dithiobis(2-nitro- 
benzoate), 103, 104 

with 4, 4'-dithiopyridine, 
104 

with maleimides, 107, 
108 


with mercurials, 105, 
106 

oxidation of, 102, 103, 
110 


with tetranitromethane, 
103 


Cysteine synthetase 
as protein complex, 462, 
463 


subunits of, 32 
Cytochrome a 
classification of 
and cytochrome a,, 675 
and cytochrome ag, 675, 
676 
by spectral properties, 
675, 676 
definition of, 675 
demonstration of, 676 
preparation of, 675 
spectra of 
carbon monoxide effect, 
675, 676 
and classification, 675, 
676 
cyanide effect, 675, 676 
in Thiobacillus, 677 
Cytochrome b 
classification of, 678, 
679 
conversion of, to cytochromes 
c, 678, 679 
degradation of, 960, 961 
of E. coli, 680, 682 
in nitrate reductase com- 
plex, 457 
occurrence of, 679, 680, 


in photosynthetic bacteria, 

680- 

properties of, 682 

prosthetic group of, 679, 
680, 682 

spectral properties of, 679, 
682 


structure of, 682 
Cytochrome bs reductase, 
115 


Cytochrome c 
acetylation of, 115 
circular dichroism of, 

692 
classification of, 689 
definition of, 674, 675, 
688 


distribution of, 688-90 
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extraction of, 692 
formation of, from cyto- 
chromes b, 678, 679 
functions of, 674, 691 
iodine oxidation of, 102 
nitration of, 119 
oxidation of 
by bacterial cytochromes, 
676, 677 
and configuration, 693 
in Pseudomonas, 678 
in photosynthesis, 674 
quantity of, in bacteria, 
690 
site of synthesis, 271 
spectra of, 689 
structure of 
in Azotobacter, 690, 
691 
and circular dichroism, 
692, 693 
cysteine in, 694, 695 


and electron spin resonance, 
692 


and evolution, 693, 694 
and Missbauer measure- 
ments, 692 
and optical rotatory dis- 
persion, 693 
oxidation effect, 693 
and phylogenetic relation- 
ships, 693, 694 
sequence data, 691, 693 
variations in, 688 
by X-ray diffraction, 
694 
Cytochrome c reductase 
degradation of, 960, 961 
lipid requirement of, 
377 
phenobarbital, effect on, 
938, 960, 961 
synthesis of, 938, 948, 
960 
Cytochrome d 
autoxidation of, 677, 678 
as cytochrome ag, 677 
in cytochrome oxidase, 
678 
distribution of, 677, 678 
in Pseudomonas, 678 
Cytochrome o 
carbon monoxide binding of, 
682, 684, 685 
as cytochrome cc', 686 
detection of, 682 
function of, 682, 686 
properties of, 686 
spectrum of, 682 
Cytochrome oxidase 
activation of, 272 
localization of, 267 
mitochrondrial 
mutants in, 253 
synthesis of, 272, 
273 


in Pseudomonas, 675, 678 


synthesis of, 272, 273 
in Thiobacillus, 677 
Cytochrome P-450 
phenobarbital effect on, 938, 
960 


properties of, 686-88 
structure of, 687 
Cytochromes 

bacterial 
cytochromes a, 675-77 
cytochromes b, 678-82 
cytochromes c, 688-95 
cytochromes da, 677, 678 
cytochromes 0, 682, 686 
P-450 protein, 686-88 

and computer models, 479, 

480 

functions of, 674 

history of, 674 

synthesis of, 271 

variants of, 674, 675 

see also specific cytochromes 


D 


DAHP synthetase, 441 
DEAE-sephadex 
and oligonucleotide fractiona- 
tion, 231 
and transfer RNA fractiona- 
tion, 229 
Debranching enzyme, 647 
Dehydrogenases, 267, 268 
5-Dehydroquinase, 439, 
440 


5-Dehydroquinate synthetase, 
439, 440 

5-Dehydroshikimate reductase, 
439, 440 

Deoxycytidine kinase, 710 

Deoxycytidine triphosphatase 

bacteriophage induced, 301- 

4 


function of, 303, 304 
genetic aspects, 303, 
304 


Deoxycytidylate deaminase 
bacteriophage induced, 306, 
308 


control of, 306 
induction of, 710, 743 
role in pyrimidine metabolism, 
298-300 
Deoxycytidylate hydroxymethy1l- 
ase 


bacteriophage induced 
genetics of, 302, 303 
purification of, 305 
reaction of, 302 
synthesis of, 302 
Deoxyribonuclease 
alkylation of, 111 
carbohydrate of, 602, 603, 
605, 611, 612 
disulfides in, 109 
localization of, 
268 
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Deoxythymidine diphosphate 
kinase, 710 

Deoxythy midylate kinase, 
710 


Deoxythy midylate synthetase, 
710 


Deoxyuridine triphosphatase 
bacterial, 305 
bacteriophage induced, 301, 

302 
properties of, 297, 
298 


Deoxyuridine triphosphate, 
293, 297, 298 

Diabetes, 8 

Diacyl phosphatides, 340, 
341 


Dianemycin, 395, 396, 398 
Diborane, 11 
1,3-Dibromoacetone, 106 
Diethylpyrocarbonate, 112 
Diethylstilbestrol, 266 
Diethylthiocarbamate, 834 
Difference Fourier studies, 
66, 67 
Digitonin, 266 
Dihydrofolate reductase 
bacteriophage induced, 305, 
306, 310 
induction of, 710 
iodine oxidation of, 102 
properties of, 305, 306 
in thymidylate synthesis, 
297 


Dihydrolipoyl dehydrogenase 
as flavoprotein, 442, 
443 
function of, 442, 443 
reconstitution of, 443, 


444 
Dihydrolipoyl transacetylase 
in enzyme complex, 442- 
47 
genetics of, 442 
Dihydrolipoyl transsuccinylase, 
442, 446 
Dihydroorotase, 938 
ee dehydrogenase, 
88 


Bapgeecsane phosphate, 

61 

Diisopropylfluorophosphate, 
123 


2,4-Dinitrophenol, 168 
Diol ethers, 335 
Diplococcus pneumoniae, 
602 
Disulfide links 
in proteins 
formation of, 103-5 
reduction of, 108, 109 
and stability, 108, 109 
5, 5-Dithiobis (2-nitrobenzoate), 
103, 104 
DNA 
biosynthesis of 
in bacteriophage infected 


SUBJECT INDEX 


cells, 304, 312, 550 
glucosylation, 304 
inhibition of, 296 

in chromatids, 159 

in chromatin, 161 

in chromosomes 
histone ratio, 157 
linkers in, 159, 162 
number of molecules, 

159 
redundancy in, 177, 178 
replication of, 162 

cytoplasmic, 252, 253 
degradation of 
in bacteriophage infection, 

303, 304, 306, 310-16 
nucleases of, 313-16 
nuclease specificity in, 

311 


stages in, 310-12 
denaturation mapping of, 
107 


in eukaryotes 
gene clustering in, 165, 
166 


hybridization of, 141- 
46 


linkers in, 159, 162 
membrane attachment of, 
163, 164 
number of molecules, 159 
proteins associated with, 
151, 157 
redundancy in, 142, 143, 
177, 178 
renaturation of, 146 
replication of, 162, 163 
satellite, 157 
histone binding of, 170, 
171 
hybridization of 
bacterial, 140 
chain length, effect, 133, 
135 
complexity, effect of, 
137 


eukaryotic, 141-46 

free ends, effect of, 136 

locus specificity of, 139 

in organic solvents, 138, 
139 

reaction conditions, 136- 


and redundancy, 142, 
143 


unpaired base effect, 135 
viral, 139, 140, 706, 
107 
in mitochondria 
buoyant density of, 253-55, 
275 
catenane form, 253 
circularity of, 253-55 
coding properties of, 257, 
274 
evolution of, 252, 
280 
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function of, 274, 275, 
810 

homogeneity of, 252, 253, 
255 


molecules per mitochondrion, 
253, 255 

mutations in, 252, 275, 
277 

replication of, 252, 256, 


size of, 252, 253, 255, 
256 


nontranscribed, 177, 178 
redundancy in, 177, 178 
renaturation of, 146 
replication of 
and cell transformation, 
718, 719, 741-43 
control of, 163 
membrane attachment, 
162, 163 
termination of, 163 
satellite, 157 
and transcription 
arabinose operon, 165 
histone effect, 170-76 
lactose operon, 165 
position effects, 168 
structure role, 166-69 
transfer RNA role, 165 
viral 
adenovirus, 723-25, 728- 
31 
polyoma, 706, 707, 712- 
14 


SV40, 706, 707, 712-14 
DNA polymerase 
bacteriophage induced, 
309 


deoxy UTP as substrate for, 
298 


induction of, 710, 712, 721, 
729, 730 
in mitochondria, 256, 257 
nuclease associated with, 
315 
Dopamine, 833-35 
Dopamine-f-hydroxylase, 
834 


Down's syndrome, 715 
DPN 
see NAD 
Drosophila melanogaster 
chromosomes of, 152 
RNA of 
biosynthesis of, 216 
composition of, 187 
genes for, 213-16 


E 


Ehrlich ascites cells, 630 
Elastase 
nitration of, 119 
structure of, 65, 88 
Electrofocusing, 564 
Electronmicroscopy 
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of adenovirus DNA, 724 

of antigen-antibody complex- 
es, 901, 902 

of bacteriophage, 549 

of chloroplasts, 415 

of chromosomes, 160 

of DNA 
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and conformation, 968 

enzymes in, 969 

lysosome role, 969 

measurement of, 943, 
946 


rates of, 942, 943 
regulation of, 967-69 


and tryosine transaminase 
induction, 794 
Epstein-Barr virus, 736, 
737 
Erythrocruorin, 32, 35, 
37 


Erythrocytes 


lipid-dependent, 377, 378 
quaternary structure of, 


computer study of, 483 


and DNA degradation, 311, 
312 glycolysis in, 477 





from mitochondria, 253, 
256 
polyoma virus, 712 
of fatty acid synthetase, 
449 


of hybridized DNA, 139 

of immunoglobulins, 897, 
901, 902 

in Lucké carcinoma, 735 

of mitochondria, 260 

on nucleolar ribosomal RNA, 
201 

and protein symmetry, 35- 
37 


of pyruvate carboxylase, 
762 

of pyruvate dehydrogenase, 
444 


of synapses, 790 
Electron paramagnetic re- 
sonance, 55, 991, 992 
Electron spin resonance 
of cytochrome c, 692 
of flavoenzymes, 868 
of P-450 heme protein, 
687 
Electron transport 
enzymes of, 267 
in membranes, 336 
models of, 479, 480 
reconstitution of, 282 
Enolase 
metabolic flow-through, 


methionine in, 121 
subunits of, 30 
3-Enolpyruvylshikimate phos- 
phate synthetase, 439, 
440 
Enzyme catalysis 
requirements of, 70, 
71 
specificity in 
and induced fit, 73, 74 
lock and key hypothesis, 
73 


and strain, 73, 74 
strain effects in 
electronic, 72 
and folding, 73 
in lysozyme, 71, 72 
rigid enzyme mechanism, 
71, 72 
types of, 71 
Enzymes 
chemical modification of, 
359-83 
degradation of 


359-83 
regulation of level of 
and amino acid availability, 
967 
in cell culture, 940, 944, 
945, 954-56 
at cell level, 947, 950 
degradation rates in, 942, 
943, 967-69 
in development, 948, 949, 
955, 965, 966 
by diet, 958-60 
and drugs, 960, 961 
and gene duplication, 
966 
genetic aspects, 962-64 
histone role, 966, 967 
by hormones, 955-58, 
965 
in intact animals, 954 
and messenger RNA stabil- 
ity, 967 
and metabolic flux, 951 
in mutants, 952, 953, 955, 
962-64 
organ specificity of, 950 
in organ systems, 941, 
954 
and ribosomes, 967 
specificity of, 947, 950 
synthesis rates in, 942, 
943 
and time course measure- 
ments, 946, 947 
synthesis of 
in animal cells, 964- 
67 
and histones, 966, 967 
inhibition of, 942, 946 
measurement of, 942, 943, 
946, 947 
rates of, 942, 943 
regulation of, 964-67 
see also Proteins, Protein 
synthesis, and specific 
e 


nzymes 
Eosomes, 195, 196 
Epinephrine 


and cyclic AMP, 647- 
50 

and glycogen metabolism, 
647-49 


and phosphorylase kinase, 
648, 649 
and prolactin release, 521 
secretion of, 782 
and sugar transport, 
664 


membranes of, 363 
sugar transport in, 477 


Eschericia coli 


acetyl-coenzyme A carboxy- 
lase of, 759-62 

alkaline phosphatase of, 
590 


arabinose binding protein of, 
588 


arginine binding protein of, 

aspartate transcarbamylase 
of, 465, 466 

aspartokinase I of, 463, 
464 


bacteriophage infection of 
adsorption, 534, 535 
DNA metabolism in, 293, 
300-6, 309-16 
as model system, 528 
—— complexes in, 
09 


nucleases in, 304, 305 
penetration, 534, 535 
steps in, 528 
chemotaxis in, 590 
chorismate synthesis in, 
441 


colicin effect on, 380 
computer model of, 484 
cytochromes in, 677, 680, 
682 
DNA of 
hybridization of, 141 
replication of, 162, 


fatty acid synthesis in, 450- 
53 

galactose binding protein of, 
587 


B-galactosidase of, 602 

homoserine dehydrogenase 
I of, 463, 464 

a-keto acid dehydrogenases 
of, 442-45 

lactose uptake in, 577- 
80 


leucine binding protein of, 
585-87 

lipoamide dehydrogenase of, 
873, 874 

membranes of, 569, 571- 
74 


meosome in, 163 
methionyl-transfer RNA 
synthetase of, 114 
nitrate reductase in, 457, 

458 








nucleases of, 237, 238, 
313-16 
osmotic shock of 
and amino acid uptake, 
585, 586 
effects of, 582, 583 
and protein release, 
582 


pericytoplasmic proteins of, 
582 

phosphatidylglycerol in, 
369 


phospholipid role in, 374 

phospholipid synthesis in, 
362, 373, 374 

phosphorylase of, 641 

protein synthesis in, 460- 
62 

pyrimidine nucleotide syn- 
thesis in, 292-316 

ribonuclease IV of, 237, 
238 


ribosomal RNA of 

biosynthesis of, 195-200, 
211 

genes for, 214 

homogeneity of, 217 

as messenger, 199, 
200 

methylated nucleotides in, 
188, 189, 191 

pseudouridylic acid in, 
187, 188, 191 

5S, 209-11 

sequence analysis of, 190, 
191 


5S RNA of 
purification of, 230 
sequence analysis of, 232, 
236, 239, 240 
thioredoxin of, 871 
thioredoxin reductase of, 
871-73 
transfer RNA of, 236, 
244 
transport in 
of amino acids, 585-87 
genetic studies of, 566, 
567 
of glycerol, 581 
by membranes, 569, 571, 
572 
phosphoenolpyruvate role, 
562, 563, 569 
phosphotransferase role, 
562-74, 577 
regulation of, 574, 575 
of sugars, 562, 563, 566, 
567, 569, 570, 577-81 
temperature effect, 572, 
573 
tryptophan synthetase of 
ammonium ion effect, 
431 
complementation studies, 
434, 435 
conformational changes in, 
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432 
genetic studies of, 435- 
37 


mutants of, 431, 432, 434, 
435 

reactions of, 431, 432, 
434 

a@ subunit of, 431-36 

Bg subunit of, 431, 433- 
36 


Estradiol, 965 
N-Ethylmaleimide 
and lactose transport, 
578 


and protein dissociation, 
27 
Etorphine, 826 
Euglena gracilis, 254 


F 
Fabry's disease, 348, 349, 
627 


FAD 

in D-amino acid oxidase, 
869, 878-80, 882 

in L-amino acid oxidase, 
877 

in D-aspartic acid oxidase, 
877 

in glutathionine reductase, 
875 


of lipoamide dehydrogenase, 
874 


and nitrate reductase, 458 
in thioredoxin reductase, 
872, 873 
Fanconi's anemia, 715 
Farnesyl pyrophosphate, 
376 


Fatigue, 3 
Fatty acids 
analysis of, 332 
in bacteria, 328-30 
composition of, 328-32 
corynomycolic acid, 329 
in fungi, 330 
incorporation into phosphati- 
dic acid, 359-61 
in insects, 331 
a-mycolic acids, 329 
in phospholipids, 359, 
36 


in plants, 330, 331 
synthesis of 
and carbon dioxide concen- 
tration, 10 
and fatty acid synthetase, 
449-56, 937 
ion effect on, 13 
phospholipid stimulation 
of, 379 
in vertebrates, 331, 332 
Fatty acid synthetase 
acyl carrier protein in, 
450-56 
in animals, 455, 456 
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in E. coli, 450-54 
enzymes of, 449 
levels of, 937 
mechanism of action of 
in animals, 455, 456 
in E. coli, 450-54 
evidence for, 452 
reaction sequence, 449- 
52 
sulfhydryl groups in, 449- 
55 


in yeast, 449-55 
reconstitution of, 455, 
456 


structure of, 449 
subunits of, 32 
sulfhydryl groups in, 449 
in yeast, 449-55 
Ferredoxins, 870, 871 
Ferriheme, 119 
Ferritin, 939, 940, 942, 
945 


Ferrochelatase, 268 
Fetuin 
carbohydrate of, 603-6 
degradation of, 625 
Fibrinogen, 603, 604, 610, 
628 
Flagella, 114 
Flagellin, 119 
Flavodoxins, 870, 871 
Fluorodinitrobenzene, 644 
5-Fluorouracil, 550, 551 
FMN 
in L-amino acid oxidase, 
876, 877 
in flavodoxins, 870, 
871 
O-R potential of, 871 
in phytoflavin, 870 
Folate reductase, 944 
Follicle stimulating hormone 
carbohydrate role in, 
628 
releasing factor for, 515, 
516 


Formamidase, 949 
Formate dehydrogenase, 
457 


Formylmethionine 
in bacteriophage proteins, 
537 
in protein synthesis, 280 
Formyltetrahydrofolate syn- 
thetase, 31 
Fowlpox virus, 327 
F pili, 534 
Fructokinase, 656, 657 
Fructose 1, 6-diphosphatase 
dissociation of, 26, 27 
levels of, 937 
simulation of, 477 
subunits of, 30 
in sucrose synthesis, 415, 
416 


Fucose, 600, 606, 614, 615 
Fucosidosis, 626 
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Fumarase 
alkylation of, 111 
localization of, 267 
p-mercuribenzoate reaction 
with, 103 
subunits of, 31 
thiol groups of, 103 


G 


Galactose 

binding protein for, 587 

in glycoproteins, 600, 604- 
6, 608, 612-17, 621, 622, 
625 

transport of 

and binding protein, 

587 


by membranes, 570 
B-Galactosidase 
induction of, 484 
messenger RNA of, 140 
in Staphylococcus aureus, 
567 


subunits of, 32 
Galactosyl transferase 
in lactose synthetase, 458, 
459 


lipid requirements of, 
378 


Gangliosides, 349 
Gangliosidosis, 626 
Gas-lipid chromatography 
of diol ethers, 334 
and glyceride analysis, 
3, 334 


of glycerol ethers, 334 

of lecithins, 340 
Gaucher's disease, 627 
Geotrichum candidum, 333 
Gibbs-Donnan law, 5 
Globin, 998 
y-Globulin 

disulfides of, 109 

nitration of, 119 
Glucagon 

actions of, 842 

and adenyl cyclase, 650, 

651 


association of, 42 
chemical synthesis of 
coupling reactions, 844- 
46 
protecting groups in, 843- 
46 


strategy of, 844 
and cyclic AMP, 650, 
651 
and enzyme synthesis, effect, 
955, 956 
and glycogen metabolism, 
7, 
sequence of, 842 
Glucocorticoids, 652, 653 
Glucokinase 
and hexokinase, 950 
insulin effect, 656 
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levels of, 936 
properties of, 655, 
656 
Gluconeogenesis, 480 
Glucosaminy] phosphatidy1- 
glycerol, 369, 370 
Glucose 
in glycoproteins, 600, 606, 
622 


hexokinase dissociation by, 
27 
Glucose oxidase, 869 
Glucose 6-phosphatase 
lipid requirement of, 
377 


localization of, 266 
regulation of, 936, 948 
Glucose 6-phosphate dehydro- 

genase 

assay of, 940 

degradation of, 963, 969 

levels of, 937, 946, 
952 

maleimide inactivation of, 
108 


subunits of, 31, 32 

sulfhydryl groups of, 108 
Glucosyl transferase, 711 
Glucuronic acid, 600, 617 
6-Glucuronidase 

carbohydrate role in, 

628 
level of, 952 
localization of, 952, 963 


Glutamate-alanine transaminase 


assay of, 940, 946 

degradation of, 957, 958 

and glucocorticoid, 934, 
950, 957, 958 

synthesis of, 934, 957, 
958 


Glutamate-aspartate trans- 
aminase, 946 
Glutamate-pyruvate trans- 
aminase, 448, 449 
Glutamic acid 
protecting groups for, 
843 


in ribonuclease T,, 117 
as transmitter, 790, 791 
Glutamic dehydrogenase 
dissociation of, 26, 27, 
42 
inactivation of, 946 
localization of, 267 
lysine in, 108 
maleimide reactivity of, 
108 
subunits of, 33 
Glutamic-oxaloacetic trans- 
aminase, 268 
Glutamine-PRPP amidotrans- 
ferase, 31 
Glutamine synthetase 
conformation of, 58 
degradation of, 969 
dissociation of, 114 








levels of, 941 

maleylation of, 114 

subunits of, 32, 37, 
58 


sulfhydryl groups in, 104 
symmetry of, 37 
Glutamy] transferase, 944 
Glutathione 
feeding response receptor, 
7187 


oxidation of, 102 
Glutathione reductase 
catalytic mechanism of, 
869 
FAD of, 875 
subunits of, 875 
Glyceraldehyde 3-phosphate, 
364 


Glyceraldehyde 3-phosphate 
dehydrogenase 
dimers from, 39 
dissociation of, 27, 39, 
42 


hybridization of, 28 
inactivation of, 659 
iodine oxidation of, 102, 
103 
structure of, 659 
subunits of, 28, 31, 37, 39, 
659 
succinylation of, 27 
symmetry of, 37, 39 
Glycerides, 333, 334 
Glycerol ethers, 334, 
335 
Glycerol-3-phosphate 
acylation of, 360-63 
in phosphatidylglycerol syn- 
thesis, 369 
Glycerol phosphate dehydro- 
genase 
inactivation of, 946 
levels of, 937 
subunits of, 30 
Glycine oxidase, 876 
Glycogen 
degradation of 
cyclic AMP role, 648, 
649 


epinephrine role, 648, 
649 


insulin role, 650, 651 
functions of, 640 
labile bonds in, 654 
metabolism of 
control of, 447, 448, 647- 
54 


debranching enzyme, 
647 


and enzyme complexes, 
447, 448 

glycogenolysis, 648, 649 

and glycogen synthetase, 
447, 448, 643-46 

hormone role, 447, 647- 
53 

neural control of, 653 





and phosphoglucomutase, 
646, 647 
and phosphorylase, 447, 
640-43 
simulation of, 477 
and UDP glucose pyrophos- 
phorylase, 643 
molecular weight of, 653, 
654 
structural role of, 448 
synthesis of 
and carbon dioxide concen- 
tration, 8, 9 
enzymes of, 447, 448 
from fructose, 9 
from glycerol, 9 
hormonal effects, 447 
from lactate, 12 
in liver, 11, 12 
from pyruvate, 9 
regulation of, 447, 448 
Glycogenolysis 
cyclic AMP role, 648, 649, 
806 
— effect, 648, 
9 


Glycogen synthetase 
control of, 447, 448, 643, 
644 


and electrical stimulation, 
653 


interconversions of 
by calcium, 646 
cyclic AMP role, 645, 651, 
652 
forms, 643, 644 
insulin effect, 651-53 
kinase role, 644-46 
phosphatase role, 646 
nucleotide effect on, 644 
tissue distribution of, 643, 
644 
in yeast, 644 
Glycogen synthetase kinase, 
448 





Glycolipids 
acyl glycoses, 347 
gangliosides, 349 
glycosphingolipids, 348- 
50 


glycosyl diglycerides, 346, 
347 


lipopolysaccharides, 350 
Glycollate oxidase 
localization of, 419 
subunits of, 32 
Glycollic acid, 418, 419 
Glycolysis 
aldolase, 658, 659 
glucokinase in, 656 
glyceraldehyde phosphate 
dehydrogenase, 659 
hexokinase in, 655, 656 
lactate dehydrogenase, 661- 
63 


lipid synthesis, role in, 
365 
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oscillation in, 486 
phosphofructokinase in, 
657, 658 
ee in, 
0 


phosphorylation in, 654- 
58 
pyruvate kinase in, 660, 


661 
regulation of 


by ATP compartmentation, 


475, 476 
cyclic AMP role, 806 
phosphofructokinase role, 
476 
simulation of, 475-78 
and sugar transport, 663, 
664 


Glycoproteins 


asparagine linked, 612, 
614 


biosynthesis of 

carbohydrates of, 374, 
619-25 

enzymes of, 619-24 

genetic control of, 624 

in Golgi apparatus, 622, 
623 

localization of, 618 

and microheterogeneity, 
623, 624 

regulation of, 624, 625 

specificity of, 620 

temporal relationships, 
618, 619 

carbohydrates of 

and function, 628, 629 

glycopeptide bonds in, 
607-9 

glycopeptide isolation, 
602 


microheterogeneity in, 
606, 607 

nature of, 600, 602, 
603 

position of, 609, 611, 612 

structural patterns, 602- 
4 


catabolism of 
disorders of, 626-28, 
631 
enzymes in, 625, 626 
localization of, 625 
and cell adhesion, 809 
classification of 
by source, 601 
structural, 612, 614-18 
by sugars, 600 
definition of, 600 
in disease, 626-28, 631 
distribution of, 600, 631 
functions of, 628, 629 
glycopeptide bonds in 
to asparagine, 607 
identification of, 609 
position of, 609, 611, 
612 
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sequences around, 609, 
611 


to serine, 608 
stability of, 608 
to threonine, 608 
hydroxylysine linked, 617 
membranes as, 629, 630 
microheterogeneity of 
and biosynthesis, 623, 
624 
cause of, 606, 607, 623, 
624 


nature of, 606, 607 
mucopolysaccharides, 604, 
616, 617 
proteoglycans, 604, 616, 
617, 627 
serine linked, 614-16 
structure of 
asparagine linked, 612, 
614 


carbohydrates of, 602-6 
glycopeptide bonds in, 607- 
9 


and glycosidases, 602 
methods, 600, 602 
microheterogeneity in, 
, 607 
patterns in, 602-4 
proteoglycans, 616, 617 
serine linked, 614-16 
threonine linked, 614- 
16 
Glycosidases, 625 
Glycosphingolipids, 348, 
349 


Glycosyl diglycerides, 346, 
347 

Glycosyltransferases, 621- 
25 


Golgi apparatus, 622, 623 
Gramicidin, 395, 396, 398 
Growth hormone 
disulfides in, 109 
narcotics, effect on, 821, 
822 


release of, 801 
releasing factor for, 519, 
520 


subunits of, 30 
GTP 
glutamate dehydrogenase, 
dissociation by, 27 
and protein synthesis, 461, 
462 
Guanidine hydrochloride, 26 
Guanylate kinase, 294, 303 


H 


Haptoglobin, 30 
HeLa cells 
adenovirus infection of, 
726 
chromatin of, 156-58 
chromosomes of 
composition of, 156-58 
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DNA replication in, 159, 
162 

electronmicroscopy of 
160 ; 


histones of, 157, 158 
DNA replication in, 163 
mitochondria of 

DNA of, 255 

RNA of, 259, 263 

RNA synthesis in, 265 
ribosomal RNA of 

biosynthesis of, 201, 207, 

212 


composition of, 187 

genes for, 213, 216 

methylated nucleotides in, 
189, 191, 192 

precursor of, 201, 203 

pseudouridylic acid in, 
187, 188, 192 

5S, 209, 210, 212, 213 

secondary structure of, 
194, 195 

sequence analysis in, 191, 
192 


a-Helix, 69 
Hemagglutinin, 603, 605, 612, 
613 


P-450 Heme protein 
phenobarbital effect on, 938, 
960 
properties of, 686-88 
Hemerythrin 
dissociation of, 27, 40-42, 
50, 51, 114 
hybridization of, 28 
ligand binding by, 40, 
58 


subunits of, 30, 40, 41 
succinylation of, 114 
symmetry of, 41 
Hemocyanin 
dissociation of, 114 
subunits of, 33, 35, 39 
succinylation of, 114 
symmetry of, 35, 39 
Hemoglobin 
abnormal 
Bohr effect in, 55, 1016 
Chesapeake, 55, 986, 993, 
1012, 1016, 1023 
Chiapas, 55, 986 
clinical symptoms of, 
55 
dissociation of, 54, 55, 
005 


1 

E, 54, 55, 986 

G Chinese, 55, 986 

H, 1005, 1023 

J Capetown, 55, 986 

Kansas, 54, 55, 985, 986, 
1005, 1016 

Kempsey, 55, 986 

K Woolwich, 55, 986 

M, 984, 985, 1016, 
1023 

New York, 54, 55, 986 
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Philly, 54, 55, 986 
properties of, 55, 984, 
985, 1023 
8, 55 
structure of, 982-85, 988, 
989 
and subunit interactions, 
53-55, 986 
Tacoma, 54, 55, 986 
Yakima, 55, 986 
Zurich, 984, 1016, 
1023 
adult 
dimers of, 39, 54 
dissociation of, 27, 40, 
54, 
interface contacts in, 52, 
53 


symmetry of, 36, 37, 39, 
41 


aggregation of, 40-42 
Bohr effect in 
abnormal hemoglobins, 
1016 
artificial intermediates, 
1011, 1015 
and carbon dioxide binding, 
1014 
and conformation changes, 
1011 
features of, 1010, 1013, 
1014 
and organic phosphate bind- 
ing, 1012, 1013 
side chains in, 1010, 
1011 
stereochemical interpreta- 
tion of, 1011 
carbon dioxide titration of, 
4,5 
carbon dioxide transport by, 
1013, 1014 
carbon monoxide binding of, 
1008 


chain equivalence in, 1030, 
1031 
conformation of 
and Bohr effect, 1011 
changes in, 1028-31, 1033, 
1035, 1036 
in deoxyhemoglobin, 979- 
82, 1030 
globin of, 998 
heme in, 979, 984, 985, 
990-92, 1028, 1029 
and iron, 1028, 1029 
and ligand binding, 979-82, 
991-93, 1028-31, 1033 
mutants of, 982, 983 
and myoglobin structure, 
979, 983, 987 
in oxyhemoglobin, 979-82, 
991, 992, 1030 
in solution, 987, 990 
subunit interactions, 979, 
983, 986, 995, 996 
dissociation of 


in alkali, 1002 
in dilute solution, 999, 
1000, 1026, 1027 
dimer formation, 39, 42, 
53, 54, 979, 999-1007 
and ligand binding, 42, 58, 
998, 999, 1005-7, 1026, 
1027 
at low pH, 1001, 1002 
and oxygenation, 58, 1000- 
3, 1006, 1007 
by paramercuribenzoate, 
27, 1002-4, 1032 
in salt solutions, 40, 999- 
1001 
species dependence of, 
1004, 1005 
variants of, 53, 54, 
1005 
erythrocruorin 
subunits of, 32, 35, 37 
symmetry of, 35, 37 
fetal, 27 
heme group of 
binding of, 980, 992, 
993 


conformational changes at, 
1029 


environment of, 979, 980, 
984, 985, 1029 
in mutants, 983-85 
and oxygen binding, 980, 
981, 984, 985, 991 
immunochemistry of 
hybrids of, 997 
kinetics of, 997 
and oxygenation, 997 
interface contacts in 
modification of, 56-59 
mutation, effect of, 53- 
55 


nature of, 52, 54 
kinetics of reactions 

abnormal hemoglobins, 
1023 

and dimer model, 1025- 
27, 1034 

dissociation, 1019, 1024, 
1026 

of isolated chains, 1022 

ligand dependence of, 1018, 
1019, 1024, 1025 

of modified hemoglobins, 
1022, 1023 

nonmammalian, 1023, 
1024 

photodissociation, 1019- 
21, 1025-27 

rapid mixing experiments, 
1017-19, 1025-27 

reaction mechanism, 1017, 
1025, 1026 

relaxation methods in, 1021, 
1022, 1025 

steps involved, 1017, 1026 
structural changes, 1031, 

1033 








levels of, 941, 952 
ligand binding by 

abnormal species, 1015, 
1016 

Bohr effect, 1010-12 

carbon dioxide, 4, 5, 1013, 
1014 

carbon monoxide, 1008, 
1014, 1022, 1026, 1027, 
1031 

and conformation, 106, 
979-82, 991-93, 1021 

ethylisocyanide, 1008, 1014, 
1018, 1021, 1026 

ferric hemoglobin, 1009 

fractional saturation, 
1031 

hybrid molecules, 1015 

kinetics of, 1017-27 

models of, 1033-36 

modified, 1016, 1017 

organic phosphates, 1012, 
1013 


oxygen, 1007, 1008, 1013, 
1014, 1016, 1021-24, 
1026, 1031 

and redox equilibria, 1008, 
1009 


solvent effects, 1010 
stable intermediates, 1014, 
1015 
messenger RNA of, 145, 
965 


models of, 1033-36 
oxygenation of 
Bohr effect, 1013, 1016 
and carbon dioxide binding, 
4,5 
computer studies, 482, 
483, 1026 
determination of, 1007, 
1008 
and 2, 3-diphosphoglycerate, 
013 


kinetics of, 1014, 1021- 
26 


and ligand binding, 58, 
1007, 1014, 1031 
and structure, 56, 57, 
1015, 1016, 1022-24 
and sulfhydryl reactivity, 
106, 1031 
preparation of, 4 
reassociation of, 1004-6 
redox equilibrium of, 1008, 
1009 
solutions of 
circular dichroism of, 
995 
dissociation of, 999-1004 
electron etic 
resonance of, 991, 992 
immunochemistry of, 997, 
998 


nuclear magnetic resonance 
of, 990, 991 
optical rotatory dispersion 
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of, 987, 995 
reactivity of, 987, 990 
spectroscopy of, 992- 

94 


sulfhydryl groups of, 995, 
996, 1016 
titration of, 996, 997 
structure of 
complexity of, 69 
deoxyhemoglobin, 979- 
82 


dissociation of, 979, 998- 
1004 
heme in, 979, 980, 984, 
985, 990-92 
histidine in, 982, 992, 993, 
997, 1029 
mutants of, 982-85, 988, 
989 
and myoglobin structure, 
979, 983 
oily pocket in, 69 
oxyhemoglobin, 979-82 
in solution, 987, 990 
subunit interactions in, 
979, 983, 986, 995, 996 
three-dimensional, 979-83, 
987, 990 
tryptophan in, 994 
— analysis of, 979- 
8 
subunit interactions in 
and electron spin resonance, 
56 


extrinsic factors in, 57- 
59 

and interface contacts, 
53-55 

intrinsic factors in, 56 

and ligand binding, 57 

models of, 487 

and nuclear magnetic re- 
sonance, 56 

and oxygenation, 56, 
57 


subunits of 

circular dichroism of, 
995 

dimers of, 39 

electron paramagnetic re- 
sonance of, 991, 992 

equivalence of, 1030, 
1031 

and functional models, 
1033, 1034 

genetic linkage of, 166 

interactions of, 979, 981, 


? 

isolation of, 1004-7 

nuclear magnetic resonance 
of, 991 

optical rotatory dispersion 
of, 995 

oxygen affinity of, 986, 
1014 


properties of, 30 
recombination of, 999, 


lil 


1004-7 
spectroscopy of, 993, 
994 


symmetry of, 36, 37 
sulfhydryl groups of, 103, 
106 


symmetry of, 36, 37, 39, 
4 


synthesis of, 802 

valine, reactive in, 122 

X-ray diffraction of, 36, 
37, 52, 55-57 

Hemophilus parainfluenzae 

cytochromes a of, 675 

phospholipid metabolism in, 
372 


phospholipids of, 336 
Herpesviruses 
and Burkitt's lymphoma, 
736, 737 
— by, 735- 
7 


DNA of, 707 
and DNA synthesis, 710 
and Lucké carcinoma, 735, 
736 
and Marek's disease, 736 
properties of, 735 
Heterochromatin, 166, 167 
Hexokinase 
dissociation of, 27, 105, 
106 
and glucokinase, 950 
insulin effect, 656 
level of, 954 
localization of, 267 
molecular forms of, 
656 


properties of, 655, 656 

simulation of, 477 

subunits of, 30 

sulfhydryl groups of, 105, 
106 


types of, 655 
Hexosephosphate isomerase, 
476, 477 
High density lipoprotein, 
114 
Hippocampus, 784 
Histidase, 935 
Histidine 
at active sites, 106, 110 
alkylation of, 107, 110, 
ill 
carbethoxylation of, 112 
1, 3-dibromoacetone, reaction 
with, 106 
diethylpyrocarbonate, re- 
action with, 112 
in hemoglobin, 982, 992, 
993, 997, 1029 
and iodine, reaction with, 
102 


in lysozyme, 112 

photooxidation of, 110 

protecting groups for, 843, 
846, 850, 854, 856, 857 
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in proteins 
at active site, 106, 110 
alkylation of, 107, 110, 
111 
and 1, 3-dibromoacetone, 
reaction with, 106 


diethylpyrocarbonate, re- 


action of, 112 
photooxidation of, 110 
in ribonuclease, 111, 
112 
Histidine decarboxylase, 31 


Histidine-pyruvate transaminase, 
935 


Histidinol dehydrogenase, 
464, 465 
Histones 
acetylation of, 171, 172 
in chromatin 
electrophoresis of, 157 
extraction of, 156, 157 
as repressors, 167 
and structure, 161, 162 
sulfhydryl groups of, 
158 


in chromosomes 
electrophoresis of, 157 
extraction of, 156, 157 
nature of, 169 
sulfhydryl groups of, 
158 


and cyclic AMP, 967 
in development, 170 
director hypothesis, 173- 
75 
DNA binding of, 170, 171 
fractionation of, 170 
masking hypothesis, 175, 
176 
messenger RNA of, 145 
methylation of, 171, 172 
modification of 
acetylation, 171, 172 
by mercaptoethanol, 172 
methylation, 171, 172 
phosphorylation, 967 
and regulation, 171-73, 
966, 967 
as repressors 
in vitro, 167 


mechanism of action, 167, 


169-70, 173-76 
modification role, 171-73 
relative effect of, 169-71 

structure of, 171, 176 
sulfhydryl groups in, 172 
synthesis of, 169, 170 
Homochromatography, 231, 
232 


Homoserine dehydrogenase, 
463, 464 
Hormones, see specific 
hormones 
HSK pathway 
carbon dioxide fixation in, 
404-8 
distribution of, 405, 406 
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efficiency of, 407, 408 
evidence for, 405 
feasibility of, 407, 408 
and leaf structure, 408 
and photorespiration, 408, 
409, 416, 417 
reactions of, 404, 405 


Hurler's syndrome, 627 
Hyaluronic acid, 616 
Hybridization 


of adenovirus DNA 
to viral messenger RNA, 
729, 731, 732 
and virus groups, 723, 
724 


of chloroplast DNA, 146 
competition, 143, 144 
of eukaryotic nucleic acids 
competition, 143-45 
problems of, 141, 144 
redundancy in, 142, 143 
renaturation studies, 
146 
tissue specificity, 145 
of herpesvirus messenger 
RNA, 73) 
of isoenzymes, 28 
locus specificity of 
in bacterial nucleic acids, 
140, 141 
in eukaryotic nucleic 
acids, 145, 146 
and sequence divergence, 
141 


in viral nucleic acids, 
139, 140 
of mitochondrial DNA, 146, 
263, 264 
of natural polynucleotides 
chain length effect, 134, 
135 
free ends, effect of, 136 
partially complementary, 
135 


unpaired base effect, 135 


of polyoma DNA, 715, 


716 
of protein oligomers, 28 
reaction conditions for, 
136-39 
ribonuclease use in, 146, 
147 
saturation, 143 
sensitivity of 
factors effecting, 132 
limitations on, 132, 140, 
141, 147, 148 
unpaired base effect, 134, 
135, 147 
specificity of 
chain length effect, 133-35, 
139 
definition of, 132 
in eukaryotic nucleic acids, 
141-46 
locus specificity, 139-41 
natural polynucleotide 


studies, 134-36, 140 


reaction conditions, effect, 


136-39, 143 

and redundancy, 142, 143 

ribonuclease use, 146, 
147 

sugar effect, 133, 134 

synthetic polynucleotide 
studies, 133, 134, 147 

unpaired base effect, 
134 

of succinylated proteins, 

28 


of SV 40 DNA 
to cellular DNA, 706 
to polyoma DNA, 707 
to viral RNA, 715, 716 
of synthetic polynucleotides, 
133, 134 
techniques of, 712, 713 
of tumor virus RNA, 745, 
746 


Hydrocarbons 


biosynthesis of, 325-26 
distribution of, 324-27 


B-Hydroxy acyl-coenzyme A 


dehydrogenase, 268 


§B-Hydroxy butyrate 


dehydrogenase, 268 


11-8 Hydroxylation, 485 
Hydroxylysine 


in glycoproteins, 608, 609, 
613, 617, 622 


5-Hydroxy methylcytidine 


biosynthesis of, 292, 293, 
301-3 
glucosylation of, 304, 305 


2-Hydroxynitrobenzylbromide, 


119-21 


Hydroxyproline 


in glycoproteins, 609, 613, 
617, 618 


N-Hydroxysuccinimide, 845 
5-Hydroxytryptamine, 832 
Hydroxyurea 


as DNA synthesis inhibitor, 
296 

and ribonucleoside 
diphosphate reductase, 
296, 312 


Hypothalamic releasing 


factors 
assay of 
for follicle stimulating 
hormone, 515 
for growth hormone, 519 
for luteinizing hormone, 
512 
specificity of, 502 
definition of, 501 
inactivation of, 522 
mechanism of action of, 
522, 523 
nature of 
for ACTH, 517-19 
chemical, 502, 503 
for FSH, 516, 517 








for luteinizing hormone, 
514, 515 
for TSH, 506-11 
origin of, 503, 504 
as polypeptides, 503 
purification of 
for ACTH, 517, 518 
for FSH, 515, 516 
for growth hormone, 
519, 520 
for luteinizing hormone, 
512-14 
for TSH, 504-6 
synthesis of, 508 
Hypothalamus 
anatomy of, 500, 501 
function of, 782 
and hormone release, 782, 
783, 801, 802 
hormone synthesis in, 501 
nature of, 500, 501 
releasing factors of 
for ACTH, 504 
assay of, 502 
for FSH, 515-17 
for luteinizing hormone, 
503, 511-15 
nature of, 502, 503 
origin of, 503, 504 
for TSH, 504-11 
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Iduronic acid, 600, 617 
Immune response 
and cellular immunity 
cell sensitization, 907, 
908 


irreversible steps in, 
909, 910 

specificity of, 908, 909 

transfer of, 910 
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tolerance in, 920 


Immunoglobulins 


antigen binding by 
and conformation, 899-902 
with multivalent ligands, 
901-3 
and proteolysis, 900 
with univalent ligands, 
899-901 
carbohydrate of, 603-6, 
609-13, 615, 618, 628 
and cellular immunity 
cell sensitization, 907, 
908 


irreversible step in, 909, 
0 


receptors, 908-10 
specificity of, 908, 909 
transfer of, 910 
conformational changes in 
and multivalent ligand 
binding, 901, 902 
types of, 899 
and univalent ligand 
binding, 899-901 
conformation of 
and antigen binding, 899- 
902 
chain interaction in, 895, 
897 


in electronmicroscope, 
897, 901, 902 

folding of chains in, 895 

gross, 897-99 

regions of, 897-99 

X-ray diffraction of, 899 
dissociation of, 114 
electronmicroscopy of, 897 
formation of 

and affinity, 903 


and antigenic determinants, 


918, 919 
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and specificity, 902 

stimulation of, 907 

structural properties of, 
904-7 

surface membranes of, 
906, 907 

specificity of 
and cellular immunity, 


’ 
and precursor cells, 
structure of 
disulfide bonds in, 891, 
894-96, 898 
heavy chains of, 891-94 
light chains of, 891, 892 
polymers of, 891 
three-dimensional, 895, 
897-99 
succinylation of, 114 
Indoleglycerolphosphate 
synthetase, 436-38 
Insulin 
and adenyl cyclase, 650 
association of, 42, 482 
and enzyme synthesis, effect, 
955, 956 
hexokinase, effect on, 656 
and phosphodiesterase 
activity, 650 
and phosphorylase, 651 
precursor of, 69 
secretion of, 782 
subunits of, 30 
and sugar transport, 663, 
664 


and transferase kinase, 651 
Iodination 

of proteins, 112 

of tyrosine residues, 119 
Iodine 

and amino acids, reactivity 


lymphoid cell interactions in bone marrow cells in, 916, of, 102, 11 
and antigenic determinants, 917 and protein, oxidation by, 
918, 919 and cellular immunity, 102, 103 


907-10, 919, 920 Iodoacetamide, 641 
cooperation in, 918, 919 Iodoacetate, 27 
and cellular immunity, 919, lymphoid cell interactions, Isoalloxazine 

920 915-21 addition reactions of, 868, 
stoichiometry of, 915 macrophage role, 911-15 869 
thymus cells in 916-18 and precursor cells, 902- photoreduction of, 869 
and tolerance, 920, 921 reoxidation of, 870 
: precursor cells for Isocitrate dehydrogenase 
% functional properties, 903, dissociation of, 27 
: 904 localization of, 267 
methionine in, 121, 122 
NADH control of, 480 
sulfhydryl groups in, 104 


bone marrow cells in, 916, 
917 


7 
receptor triggering, 910- 
21 


specificity of, 902 

thymus cells in, 916-18 

and tolerance, 920, 921 
heavy chains of, 892-94 


and specificity, 902 
| structural properties, 904- 
7 





a receptor triggering light chains of, 891, 892 Isocitrate lyase, 31, 36 
8 and antibody interaction, messenger RNA of, 145 Isoleucine 
912, 915 polyalanylation of, 115 in hydrocarbon biosynthesis, 
and antigen interaction, precursor cells for 325, 326 


911, 912, 914, 915 
lymphoid cell interactions 
in, 915-21 
macrophage role, 911-15 
RNA role in, 913, 914 


and affinity, 903, 905 
autoradiography, 905, 
906 


charge effect, 903, 904 
lymphocytes as, 905, 906 


transport of, 585 
Isoleucyl-transfer RNA 
synthetase, 108 
— pyrophosphate, 
76 


RE SES 


Er 








J 
Jack bean, 602 
K 


KB cells 
abortive infection of, 734, 
735 
adenovirus infection of, 726- 
30, 734, 735 
5S RNA of 
composition of, 209 
purification of, 230 
sequence analysis of, 210, 
217, 218, 236, 239 
Keratan sulfate 
structure of, 608, 612-15 
a-Keto acid dehydrogenase 
in E. coli, 442-45 
a-ketoglutarate dehydro- 
genase complex 
enzymes of, 442 
genetics of, 442, 443 
reactions of, 442, 443 
structure of, 445 
pyruvate dehydrogenase 
complex 
electronmicroscopy of, 
444 


enzymes of, 442 

genetics of, 442, 443 

reconstitution of, 443-45 
regulation of 

in E. coli, 445 

in mammals, 445-47 

by phosphorylation, 445, 

446 


a-Ketoglutarate dehydrogenase 


as enzyme complex, 442 
genetics of, 442 
localization of, 267 
reactions of, 443 
structure of, 445, 446 
Krebs cycle, 480, 481 
Kynurenine 3-hydroxylase, 
268 


L 


Lactalbumin 
glycosyltransferase 
effect on, 625 
histidine in, 112 
in lactose synthetase, 94, 
458, 459 
structure of, 94 
Lactate dehydrogenase 
of Acetobacter suboxydans, 
681 
aggregation of, 41, 43 
alkylation of, 111 
in cell culture, 945 
degradation, rate of, 943, 
959 
forms of, 661, 662 
histidine in, 106, 107, 111 
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hybridization of, 28 
inhibition of, 662 
isozymes of 
properties of, 661-63 
release of, 477 
maleimide reactivity of, 
108 


mercuric chloride complex 
of, 106, 107 
simulation of, 476, 477 
subunits of 
dissociation of, 41 
genetic linkage of, 166 
properties of, 31, 661, 
662 
symmetry of, 36, 37 
sulfhydryl groups in, 104, 
106-8 
symmetry of, 36, 37 
synthesis, rate of, 943, 959 
ternary complexes of, 662 
B-Lactoglobulin 
association of, 42, 43, 56 
iodine oxidation of, 102 
subunits of, 30 
Lactose 
synthesis of, 458, 459 
transport of 
ATP role, 579 
models of, 578 
M protein role, 578-80 
phosphotransferase role, 
580, 581 
Lactose operon 
messenger RNA of, 140 
transcription of, 165 
Lactose synthetase 
components of, 94, 458 
a-lactalbumin in, 94, 458, 
459 
regulation of, 941 
L cells 
ribosomal RNA of 
biosynthesis of, 201, 207 
heterogeneity of, 217 
methylated bases of, 189, 
190, 208 
precursors of 201 
Le Chatelier's principle, 41 
Leucine binding protein, 586 
Leukemia viruses 
properties of, 738 
replication of, 738, 739 
Lipids 
amino acyl, 350, 351 
as cofactors, 377-79 
diol ethers, 335 
fatty acids 
analysis of, 332 
in bacteria, 328-30 
in fungi, 330 
in insects, 331 
in plants, 330, 331 
in vertebrates, 331, 332 
in fowlpox virus, 327 
glycerides, 333, 334 
glycerol ethers, 334, 335 








glycolipids, see Glycolipids 

hydrocarbons, 324-27 

phospholipids, see Phospho- 
lipids, and specific com- 


poun: 
polyprenols, 327, 328 
siolipins, 350 
sulfur, 351 
wax esters, 332, 333 
see also specific lipids 
Lipoamide dehydrogenase 
dissociation of, 874, 875 
FAD of 
analogs of, 874 
dissociation of, 874, 875 
function of, 873 
localization of, 268 
subunits of, 874 
types of, 873, 874 
Lipoic acid, 296 
Lipoic reductase-trans- 
acetylase, 33 
Lipopolysaccharides 
in bacteria, 350 
excretion of, 373, 374 
lipid A of, 350 
Lipoproteins, 591, 592 
Lipovitellin, 32 
Luciferase, 30 
Lucke carcinoma, 735, 736 
Luteinizing hormone 
and adenylcyclase, 649 
releasing factor for 
assay of, 512 
composition of, 512 
evidence for, 511 
nature of, 514, 515 
origin of, 503 
purification of, 512-14 
stability of, 513 
Luteotrophin, see Prolactin 
Lymphocytes, 905-7 
Lysine 
acylation of, 113-16 
in D-amino acid oxidase, 
882 


arylation of, 113 
in biotin enzymes, 760-62 
maleylation of, 113, 114 
protecting groups for, 843 
in proteins, reactions, 108, 
113-16 
in ribonuclease T,, 857 
in tobacco mosaic virus, 
114, 115 
uptake of, 367 
Lysophosphatide acylhydrolase, 
380, 381 
Lysophosphatides 
acetylation of, 362-64 
as cofactors, 377 
Lysosomes 
glycosidases in, 625 
phospholipases in, 380, 381 
and protein degradation, 969 
Lysozymes 
active site of, 117 
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aggregation of, 41 
alkylation of, 111, 112 
arginine of, 116 
carboxyl groups of, 117 
catalysis by 
energy considerations, 75- 
17 


mechanism of, 71, 74-77 
and substrate strain, 71-77 
disulfides in, 109 
glycoprotein degradation by, 
625 
glycosidases in, 625 
histidine in, 112 
iodination of, 119 
methionine in, 121 
nitration of, 119 
nuclear magnetic resonance 
of, 112 
picolinimidation of, 115 
structure of 
at active site, 70, 71, 74- 
717, 95 
cleft in, 70, 74, 75 
crystal forms of, 69 
and lactalbumin structure, 
94 
and substrate binding, 74- 
77 


substrate for, 75 

tryptophan in, 112 

X-ray diffraction of 
cleft in, 70, 74, 75 
crystal forms, 69 
resolution of, 65 
and substrate binding, 74, 

75 
in alent 
69 


M 


atg- Macroglobulin 
carbohydrate of, 603, 605-7 
microheterogeneity in, 606 
Macrophages 
and antibodies 
in antigen distribution, 915 
interactions with, 912 
production of, 913 
antigens, interactions with, 
911, 912, 914 
in immune response initiation 
antibody interaction, 912, 
915 
antigen interaction, 911, 
912, 914 
enhancement of, 911 
information transfer, 913, 
914 
requirement of, 911 
RNA role, 913, 914 
Malate dehydrogenase 
dissociation of, 26, 27 
levels of, 937 
localization of, 267 
methionine in, 121, 122 
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subunits of, 30 
Maleic anhydride 
and dissociation of subunits, 
27, 114 
and lysine, 113, 114 
in protein sequence analysis, 
113, 114 
Maleimides, 107, 108 
Maleylation 
of proteins 
and dissociation, 27, 114 
and sequence analysis, 
113, 114 
reversal of, 27, 113, 114 
Malic dehydrogenase, 271 
Malic enzyme, 954 
Mammary tumor virus, 739, 
740 
Mannans 
biosynthesis of, 328, 374-76 
Mannose 
in glycoproteins, 600, 605, 
606, 612, 621 
Marek's disease, 736 
Mass spectrometry 
of fatty acids, 332 
of hydrocarbons, 325, 326 
of oligonucleotides, 243, 246 
of peptides, 861 
Median eminence, 501 
Melanocyte-stimulating hor- 
mone 
and ACTH release, 518 
secretion of, 521, 522 
Membranes 
of antibody precursor cells, 
906, 
barrier properties of 
leakage temperature, 573 
and phospholipid, 572, 
573 


to sugars, 577 
biosynthesis of, 582 
chloroplast 

antibiotic effect, 394, 396 

ATP permeability of, 412, 

417 


and carbon dioxide fixation, 
414, 415 

and chloride uptake, 394 

electron flow, effect on, 
391 


gramicidin effect, 396 
and H* uptake, 394, 396- 
403 
ion movement across, 394- 
403, 413, 414 
valinomycin effect, 396 
electron transport, 336 
gangliosides in, 349 
as glycoproteins, 629, 630 
glycosyltransferases of, 
622 


lipids of, 328 

of mitochondria 
lipid role in, 281 
preparation of, 266, 269 
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proteins of, 266-69, 277, 
278, 281, 282 

self-assembly of, 281, 
282 


of neurons 
and action potential, 
789 
barbituate effect on, 797, 
798 
conformation of, 788, 


depolarization of, 788 
sensitivity of, 797, 798 
phospholipids of 
in bacteria, 336 
and barrier function, 573, 
574 


and transport, 573, 574 
proteins of, 59 
in transformed cells, 721, 
7122 


transport in 
and barrier properties, 
572-74 
limitations of, 571 
mechanism of, 569-72, 
589, 590 
osmolarity, effect of, 573 
phosphoenolpyruvate role, 
569-71, 58 
regulation of, 574, 575 
of sugars, 568-72, 574, 
575 
temperature effect, 572, 


Meosomes, 163 
p-Mercuribenzoate 
fumarase, reaction of, 103 
hemoglobin, reaction of, 
106 
Mercuric chloride, 106, 107 
Messenger RNA 
See RNA, messenger 
Methadone, 829 
Methionine 
alkylation of, 110, 121 
and iodine, reaction with, 
102 
oxidation of, 119, 121 
as phosphatidylcholine pre- 
cursor, 366-68 
photooxidation of, 110, 121 
protecting groups for, 843 
Methionyl-transfer RNA syn- 
thetase 
dissociation of, 27, 114 
maleylation of, 27, 114 
subunits of, 30 
Methylated albumin-silicic 
acid, 230 
B-Methylcrotonyl-coenzy me 
A carboxylase, 758, 769 
Methylene blue, 110 
6-Methylsalicylic acid, 456 
Michaelis-Menten equation, 
486, 487 
Micrococcus cerificans, 362 
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Micrococcus denitrificans, 


Micrococcus lysodeikticus 
acceptor lipid in, 376 
mannan synthesis in, 328, 

375, 376 
prenol biosynthesis in, 327 
Microsomes 
lipopolysaccharide synthesis 
in, 374 
lysophosphatide acylation in, 
362, 363 
phosphatidic acid synthesis 
in, 360, 361, 371 
phosphatidylcholine synthesis 
in, 367 
phosphatidy lethanolamine 
synthesis in, 368 
phosphatidylinositide 
synthesis in, 370 
phospholipases of 
distribution in, 381 
effect on, 377 
prostaglandin synthesis by, 
365, 366 
see also, Ribosomes 

Mitochondria 
abnormal, 282 
ATPase of 

and ATP breakdown 
products, 371, 372 
subunits of, 32 
autonomy of 
origin of, 279, 280 
and self-replication, 280- 
82 
variations in, 264 
bacterial similarity of, 252, 
279, 280 
carbon monoxide blocking, 
479, 480 
computer models of 
approach used, 479 
and cytochrome reduction, 
479, 480 
and electron transport, 
479, 480 
kinetics in, 479 
disruption of membranes 
from, 269 
methods, 266 
DNA of 
buoyant density of, 252, 
254, 255, 275 
catenane form of, 253 
circular dimer of, 253, 282 
circularity of, 253-55 
coding properties of, 257, 
274 


electronmicroscopy of, 
253 

evolution of, 252, 280 

function of, 274, 275, 810 

homogeneity of, 253, 255 

hybridization of, 146 

—— weight of, 253- 


SUBJECT INDEX 


mutations in, 275, 277 
replication of, 256, 257 
size of, 253-55 
turnover of, 269, 270 
DNA polymerase of, 256, 257 
enzymes of 
citric acid cycle, 266 
localization of, 265-68 
synthesis of, 271-74 
turnover of, 269, 276, 
277 
formation of 
evolutionary, 279, 280 
nature of, 252, 253 
promitochondria, 278, 
279 
self-assembly, 281, 282 
self-replication, 280-82 
turnover rates, 269, 270, 
276, 277, 281 
independent continuity of, 
251, 252 
lipids of 
cholesterol, 280 
turnover of, 269 
lipoamide dehydrogenase 
of, 873 
membranes of 
lipid role in, 281 
preparation of, 266, 269 
proteins of, 266-69, 277, 
278, 281, 282 
self-assembly, of, 281, 
282 


oxidation by, 480 
oxygen control model in, 
479 
phospholipases in, 381 
phospholipids of 
role of, 281 
synthesis of, 252 
turnover of, 269, 270 
phospholipid symthesis in, 
361, 362, 367, 371, 
372 
polyprenols in, 327 
proteins of 
localization of, 265-68 
mutations in, 275, 277, 
278 
organizational, 275 
solubility of, 279 
structural, 277 
synthesis of, 269, 271 
turnover of, 269, 270, 
276, 277 
protein synthesis in 
chloramphenicol effect, 
271-74 
cycloheximide effect, 
271-74, 279 
independent, 253 
initiation of, 280 
in vitro, 272, 279 
of mitochondrial proteins, 
271, 279 
ribosomes of 


demonstration of, 260 
properties of, 261, 262 
proteins of, 260, 263 
RNA of, 186, 263, 264 
sedimentation coefficient 
of, 185 
size of, 260-62, 280 
stability of, 260 
RNA of 
amounts of, 257 
biosynthesis of, 263-65 
composition of, 186 
heterogeneity of, 257 
hybridization of, 263 
properties of, 258, 259 
turnover of, 269 
types of, 257-59, 263 
RNA polymerase in, 264 
simulation of, 480 
structure of, 
abnormal, 282 
compartments in, 265 
origin of, 279, 280 
structural protein, 277 
in yeast, 337 
Mitosis, 172 
Monoamine oxidase 
inactivation of, 947 
localization of, 268 
and narcotic balance, 834 
Morphine 
action span of, 833 
calcium effect on, 828 
and catecholamine metabolism, 
833 
and norepinephrine con- 
centration, 832, 833 
and phospholipid turnover, 
827 


and respiratory rates, 827, 
828 


and serotonin turnover, 798 
and synaptic transmission, 
828, 832, 833 
tolerance to 
and dopamine depletion, 
833-35 
duration of, 822 
and 5-hydroxytryptamine 
turnover, 832 
and narcotic drugs, 823 
and respiratory rates, 
827, 828 
Méssbauer spectroscopy, 
692 


Motor nerve, 484 
Mucins 
biosynthesis of, 621 
and blood group activity, 
604-6, 614 
carbohydrate of, 604-6, 
608, 611, 613-15, 618, 
628 
degradation of, 625 
Mucopeptides, 374 
Mucopolysaccharides 
as glycoproteins, 616 











structure of, 616, 617 
Multienzyme systems 
in aromatic acid biosynthe- 


as biosynthetic channeling 
device, 440 

cysteine synthetase, 462, 
63 


definition of, 429 
dissociation of 
in aromatic amino acid 
synthesis, 439, 440 
tryptophan synthetase, 
431 
fatty acid synthetase 
enzymes in, 449, 452 
mechanism of, 449-56 
structure of, 449 
forces in, 467 
a-keto acid dehydrogenases 
in E. coli, 442-45 
genetics of, 442, 443 
mammalian, 445-47 
reactions of, 443 
reconstitution of, 443 
lactose synthetase, 458, 


459 
lipoamide dehydrogenases 
of, 874 


6-methylealicylate synthetase, 
457 


multifunctional enzymes 
aspartokinase, 463, 
464 


homoserine dehydrogenases, 


463, 464 
PRAMP cyclohydrolase, 
464, 465 
nitrate reductase, 457, 
458 
occurrence of, 430 
in photosynthesis, 403 
physiological significance 
of, 466 


in protein synthesis, 460- 
62 

and regulation, 466, 467 

RNA polymerase as, 459, 
460 


tryptophan synthetase 
of E. coli, 431-37 
of Neurospora crassa, 
437, 438 
Multifunctional enzymes 
aspartokinase-homoserine 
dehydrogenase, 463, 
464 


PRAMP cyclohydrolase, 

464, 465 
Murine leukemia viruses 

discovery of, 737 

properties of, 738 

purification of, 739 

replication of, 738, 739, 
741 


SUBJECT INDEX 


RNA of, 740, 744-46 
Murine mammary tumor 
virus, 737 
Murine sarcoma viruses 
discovery of, 737 
properties of, 738 
purification of, 739 
replication of, 738, 739, 
741, 742 
RNA of, 740, 744, 745 
transformation by, 741 
Mycobacterium sp. 
mes of, 682 
fatty acids of, 329, 330 
Mycoplasma 
fatty acids of, 328 
glycolipids of, 346, 347 
phosphatidylglucose in, 
346 


phospholipids of, 336 
Myoglobin 
alkylation of, 110 
arginine in, 116 
iodination of, 119 
nitration of, 119 
structure of 
complexity of, 69 
iron in, 1028 
oily pocket in, 69 
optical rotatory dispersion, 
987, 995 
in solution, 990 
X-ray diffraction of, 65 
Myokinase, 268 
Myosin, 32 


N 


NADH 
and alcohol dehydrogenase, 
482 


and citrate synthetase, 
480 

cytochrome b reduction by, 
680 

and isocitrate dehydrogenase, 
48 


in Krebs cycle, 480 
and pyruvate dehydrogenase 
regulation, 445 
and — reductase, 
87 
NADH-cytochrome c reductase, 
266, 267, 269 
NADP 
and aspartokinase, 463, 
464 
reduction of 
in chloroplasts, 400, 401 
flavodoxins in, 870 
phytoflavin in, 870 
NADPH 
in alkylether phosphatide 
synthesis, 364 
in CDP reduction, 296 
and nitrate reductase, 
458 
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in phosphatidic acid syn- 
thesis, 361 

in prostaglandin, 366 

and thioredoxin reductase, 
296, 309, 871, 873 

in thymidylate synthesis, 
297 


Nalorphine 


effect in man, 822, 823, 
827 
as narcotic agent 
and blockage of narcotic 
effect, 823, 824 
and norepinephrine deple- 
tion, 834 
other effects, 822, 823 
and stereospecificity, 
824 


Narcotic drugs 


antagonists to 
and allosterism, 825, 
826 
analgetic effects of, 822, 
823 


and narcotic definition, 
823 


quantitative effect, 826 
and stereospecificity, 824, 
825 
and cholinesterase, 835 
definition of, 823 
effects of 
adrenal hypertrophy, 
833 
allosteric, 825, 826 
analgetic, 822, 823 
assay of, 824, 825 
causes of, 828 
on cholinergic transmission, 
828, 835 
chronic, 829 
duration of, 823 
and histamine release, 
821 
on hormone balance, 829 
in vitro, 823, 824 
metabolic, 827-29 
and morphine tolerance, 
823 


and nonaddictive effects, 
821, 822 

separation of, 822, 823 

and stereospecificity, 822, 
824, 825 

synaptic, 828, 832-36 

variety in, 821-23 

metabolic effects of 

calcium effect, 828 

phospholipid turnover, 
827 


respiratory, 827, 828 

sensitization to, 827, 
828 

and tolerance, 830 

in whole animals, 828 


physical dependence on 


development of, 830 
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duration of, 823 
and other effects, 823, 
829, 830 
and respiratory rates, 
827, 828 
and tolerance, 829, 830 
receptor sites for 
and binding, 827 
definition of, 823 
localization of, 826, 
834 
nature of, 824, 826 
stereospecificity of, 824, 
825 
tolerance to, 829-32, 834 
Neisseria, 329 
Neosomes 
nature of, 195, 196 
in ribosome formation, 195- 
97 
Nerve growth factor 
activity of, 805, 806 
dissociation of, 27 
subunits of, 31 
Neuraminic acid 
in glycoproteins, 600, 604- 
, 621 
see also Sialic acid 
Neurochemistry 
connectivities in 
atrophy of, 799, 800 
and blood flow, 805 
hypertrophy of, 799-801 
and memory, 802 
metabolic activation, 803- 
7 


and nerve growth factors, 
805, 806 

and neuronal specificity, 
807-11 

physiological events in, 
800-4 

time relationships of, 800- 
11 


drugs, effect on, 797, 
798 
memory coding, 799 


neuronal specificity in 
and development, 808- 
1 


SUBJECT INDEX 


797, 798 
control of, 794-98 
excitatory, 792, 794, 
796 
glutamic acid, 790, 791 
inhibitory, 792, 794, 
796 
and membrane sensitivity, 
797, 798 
metabolism of, 792-94 
release of, 789-91, 793, 
794, 802, 803 
removal of, 792-94 
storage of, 792, 793 


Neurohypophysis, 501 
Neurons 


membranes of, 787-89 
structure of, 787, 788 


Neurospora crassa 


aromatic biosynthesis in, 
439-41 
dehydroquinase of, 440 
DNA of, 142, 254, 263 
histidine genes of, 165 
lysine uptake in, 367 
mitochondria of 
DNA of, 254, 263 
protein synthesis in, 272- 
74 
ribosomes of, 261 
RNA of, 186, 187, 258, 
263 


structural protein of, 
277 


nitrate reductase of, 458 
phenylalanine biosynthesis 
in, 439-41 
poky mutants of, 275, 277 
RNA of 
composition of, 186, 187 
hybridization of, 213, 
263 
mitochrondrial, 258, 263 
tryptophan biosynthesis in, 
437-41 
tryptophan synthetase of, 
438 


tyrosine biosynthesis in, 
439-41 


of myoglobin, 990 
and protein ionization, 
122 
and protein structure, 124 
of ribonuclease, 111 
Nucleohistone 
composition of, 154 
DNA of, 161, 162 
structure of, 161, 162 
titration of, 158 
Nucleoside diphosphatase, 
482 


Nucleoside diphosphate kinases 
localization of, 268 
sources of, 294, 303 
specificity of, 293, 294 
sulfhydryl groups in, 
105 


Nucleotide kinases 
bacteriophage induced, 302 
in control mechanisms, 

294 
specificity of, 292-94 


ce) 


Oncogenesis 
by adenoviruses 
and abortive infection, 
133 
demonstration of, 722, 
723 


and DNA composition, 723- 
25 


and transformation, 730 
by herpesviruses, 735- 
37 


by RNA viruses, 737-46 
viruses in 
and cell DNA synthesis, 
709, 710 
classes of, 703, 704 
DNA containing, 703-37 
and enzyme induction, 710- 
12 
genes for, 702, 703 
purification of, 703 
RNA containing, 737-46 
role in, 746, 747 








1 Newcastle disease virus, 740 and transformation, 704, 
and gene activation, 809 Ni Pick di , 346 730 
and material exchange, Nigericin, 395, 396, 398 and transplantation antigens, 
809, 811 Nitrate reductase, 457, 716, 717 
pinocytosis in, 809 458 and tumor antigens, 716, 
and surface properties, Norepinephrine 717 
807, 808 morphine, effect on, 832, Operons 


synapses in 
and connectivities, 799- 
811 
hypertrophy of, 799-801 
transmitters, role of, 
789-91 


833, 834 
and prolactin release, 521 
regulation of level of, 793, 
794 


secretion of, 782 
turnover of, 833, 834 


in bacteria, 165 
in eukaryotes, 165, 166 
see also specific operons 
Optical rotatory dispersion 
of D-amino acid oxidase, 
881 


transmitter substances in Nuclear magnetic resonance of cytochromes c, 693 
acetylcholine, 789-91 of biotin, 770, 771 of globin, 998 
y-aminobutyric acid, 790, of hemoglobins, 55, 56, 990, of hemoglobin, 987, 995, 

791 991 998 


barbituate effect on, of lysozyme, 112 of immunoglobulins, 895, 








899 
of lipoamide dehydrogenase, 
874 


of myoglobin, 987, 995 
of nucleohistone, 161, 
162 
of oligonucleotides, 243 
of papain, 89 
of RNA, 192, 193 
Ornithine aminotransferase, 
31 
Ornithine decarboxylase, 
02 


Ornithine transaminase, 935, 
945, 949 
Ornithine transcarbamylase 
degradation of, 969 
diet, effect of, 935, 940 
localization of, 267 
Orotidine 5'-phosphate, 292, 
293 


Ovalbumin 
carbohydrate of, 602-5, 607, 
608, 610, 612 
degradation of, 626 
iodine oxidation of, 102 
microheterogeneity in, 
607 


synthesis of, 965 
Ovomucoid 

carbohydrate of, 603, 612 

disulfides in, 109 
Ovotransferrin, 612 
Oxaloacetate decarboxylase, 

767 

Oxytocin, 501 


Pp 


Palmityl transferase, 268 
Papain 
alkylation of, 107 
diisopropylflurophosphate 
reaction, 123 
disulfides in, 109, 110 
iodine oxidation of, 102 
mechanism of catalysis, 
89-91 
model of, 89 
optical rotatory dispersion, 
89 
specificity of, 89 
structure of 
at active site, 89-91, 
95 


and catalytic mechanisms, 
89-91 

hydrophobic regions in, 
69 


model of, 89 
and substrate binding, 
74 


X-ray diffraction of 
and active site, 89-91 
hydrophobic regions in, 
69 


parts of, 70, 89 
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and sequence information, 
65, 89 
Papilloma viruses 
DNA of, 707 
properties of, 705 
Paramyosin, 31 
Parathyroid glands, 14 
Parathyroid hormone, 18 
Parkinson's disease, 813 
Pentazocine, 822, 823 
PEP-carboxykinase, 936, 
941, 948, 956 
PEP-carboxylase 
in photosynthesis, 404-6 
subunits of, 31 
PEP-carboxytransphosphory]1- 
ase, 3: 
PEP-phosphotransferase 
enzymes of 
components of, 563-65 
genetic studies of, 566- 
68 
localization of, 563, 564 
purification of, 564, 
565 
genetic studies of 
and enzyme function, 566, 
567 
and sugar transport, 568 
in lactose uptake, 580, 
581 
in membranes 
limiting factors, 571 
mechanism of, 571, 572 
and transport, 568-71 
reactions of, 562, 563 
role of, 565, 568, 575-77 
in shocked cells, 565, 
566 
Pepsin 
inactivation of, 117 
nitration of, 119 
Peptide synthesis 
affinity chromatography in, 
859, 860 
of calcitonin 
and biological activity, 
847, 850 
coupling in, 849, 850 
protecting groups in, 843, 
848-50 
strategy of, 848 
coupling reactions in 
azide method, 851, 852 
N-hydroxysuccinimide in, 
845 
racemization in, 846 
in ribonuclease S synthesis, 
856, 857 
in ribonuclease synthesis, 
853, 854 
in solid phase synthesis, 
853 


of glucagon 
coupling reactions, 844- 
46 


protecting groups in, 843- 
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46 
strategy, 844 


N-hydroxysuccinimide in, 


845 


protecting groups in 


biphenyliospropyloxycar- 
bonyl, 848 

in calcitonin synthesis, 
848 

in glucagon synthesis, 
844 


in ribonuclease S synthesis, 
856, 857 

in ribonuclease synthesis, 
853-55 

in secretin synthesis, 851- 
53 


in solid phase synthesis, 
854-56 
in Staphylococcal nuclease 
synthesis, 858, 859 
racemization in, 860 


of ribonuclease 


activity of, 854 
coupling of, 853, 854 
protecting groups, 843, 
853, 854 
removal from resin, 854, 
55 


solid phase method, 853- 
55 


of ribonuclease S 


activity of, 856 

coupling, 856, 857 

protecting groups, 843, 
856, 857 

strategy of, 856 


of Ribonuclease Tj, 857, 


858 


of secretin 


coupling methods, 851, 
852 

by fragment approach, 851, 
852 


protecting groups in, 843, 
851, 852 

by stepwise approach, 852, 
853 


solid phase 

approaches to, 855 

automation of, 853 

coupling in, 853, 854, 860- 
62 

deprotection, 843, 853-55, 
861 

and enzyme activity, 854 

monitoring of, 860-62 

protecting groups in, 843, 
848, 853, 854 

removal from resin, 854, 
855 

resins used, 853, 855, 
861 


of ribonuclease, 843, 853- 
55 


of staphylococcal nuclease, 
858, 859 
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Peptidoglycan 
biosynthesis of, 328, 375, 
376 


enzymes of, 375 
Peroxidases, 119 
Peroxisomes 

D-amino acid oxidase in, 

876 
L-amino acid oxidase in, 
876 


and photorespiration, 419 
Peroxyacetyl nitrate, 103 
Phaseolus vulgaris, 602 
Phenobarbital, 938, 960, 

961 
Phenylalanine 
biosynthesis of 
chorismate mutase in, 
441, 442 
enzyme complex in, 439- 
42 


prephenate dehydratase of, 
441, 442 
Phenylglyoxal, 116, 117 
Phosphatide phosphatase, 
382, 383 
Phosphatidic acid 
and CDP-diglyceride pre- 
cursor, 36 
as phosphatidyl choline pre- 
cursor, 360 
synthesis of 
control of, 362 
from dihydroxyacetone 
phosphate, 361 
enzymatic reactions, 361 
fatty acid incorporation, 
360 


in vivo, 359, 360, 
364 


from lysophosphatides, 
362, 363 
symmetry of, 359-64 
transacylase specificity, 
360, 362-64 
Phosphatidylcholine 
biosynthesis of 
and acyl unsaturation, 366, 
367 
control of, 368 
enzymes of, 367 
methylation, 366, 367 
precursors, 360, 363, 366, 
367, 372 
and transport, 372 
degradation of, 368 
in erythrocytes, 363 
in fungi, 338 
in insects, 338 
intracellular distribution, 
367, 371, 372 
precursors of, 360, 363, 
366, 367 
in transport processes, 367, 
372 


in vertebrates, 338, 
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Phosphatidylethanolamine 
N-acyl, 368, 369 
in Bacillus, 336 
in bacteria, 336, 337 
biosynthesis of 
and development, 368 
in mitochondria, 371, 
372 
precursors of, 372 
rate of, 368, 372, 373 
chemical synthesis of, 340, 
341 
as cofactor, 377, 378 
in fuagi, 338 
in insects, 338 
in membranes, 573, 574 
as phosphatidylcholine pre- 
cursor, 366, 368 
and RNA synthesis, 372 
turnover of, 368, 372, 
373 


in vertebrates, 338-40 
in yeast, 337, 338 
Phosphatidylglucose, 336, 
370 


Phosphatidylglycerol 
in aminoacylphosphatidyl- 
glycerol formation, 369 
in bacteria, 336, 337 
biosynthesis of 
and aminoacy] derivatives, 
369 


and bacteriophage infection, 
373 


pathway of, 369 
and sporulation, 373 
phosphotransferase role, 
369 


in sugar transport, 564, 
565 


turnover of, 372, 373 
in undecaprenol metabolism, 
376, 377 
Phosphatidy! inositol 
distribution of, 370 
hydrolysis of, 370, 371 
phosphorylation of, 370 
and RNA biosynthesis, 
372 


synthesis of, 370 
in vertebrates, 339 
Phosphatidylserine 
in fungi, 338 
in vertebrates, 339 
Phosphoenolpyruvate 
as phosphate donor 
acceptors, 562, 563 
enzymes, 563-65 
in transport, 562 
phosphotransferase for 
enzymes of, 563-65 
genetic studies, 566-68 
in membranes, 568-71, 
589 


reactions of, 562, 563 
in shocked cells, 565, 
566 


in transport, 562-78 
in transport 

and control, 574, 575 

enzymes of, 563-65 

genetic studies, 566- 
68 

in membranes, 568-71 

role of, 565 

in shocked cells, 565, 
566 

transfer reactions, 562, 


Phosphofructokinase 
dissociation of, 27, 114 
and glycolysis oscillations, 

486 


maleylation of, 27, 114 

properties of, 657, 658 

regulation of, 476, 477, 
486 

simulation of, 475, 476 

subunits of, 31 

succinylation of, 27, 
114 


sulfhydryl groups in, 104, 
657 
Phosphoglucomutase, 646, 
647 


3-Phosphoglycerate dehydro- 
genase, 937 
Phosphoglyceromutase 
allosteric properties of, 
476 
properties of, 660 
simulation of, 475, 476 
Phosphohydrolases, 378 
Phospholipases 
distribution of, 379 
ee, 380, 
81 


and membrane leakage, 573, 
574 


and mitochondrion disruption, 
266 

phosphatide phosphatase, 
382 


phospholipase A, 380, 
381 


phospholipase Aj, 380, 381 
phospholipase Ag 
colicin effect, 380 
distribution of, 379-81 
localization of, 268 
Zymogen of, 380 
phospholipase C 
arbovirus, effect on, 
382 


enzymes, effect on, 377, 
378 


inhibition of, 381, 382 
specificity of, 381, 382 
phospholipase D 
in phosphatidylethanolamine 
biosynthesis, 398 
properties of, 382 
in — studies, 
79 
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and sugar transport, 663 
Phospholipids 
N-acy lphosphatidylethanol- 
amine, 
alkyl ether, 342, 343 
cellular distribution of, 
339 
as cofactors, 377-79 
composition of, 373 
diacyl 
— distribution of, 
39 


chemical synthesis of, 340, 
341 


distribution of, 336-39 
in vertebrates, 338-40 
excretion of, 373 
in man, 340 
metabolism of 
alkenylether phosphatides, 
364, 365 
alkyl ether phosphatides, 
364, 365 
and amino acid transport, 
372 
CDP-choline, 367 
CDP-diglyceride, 362 
control of, 368, 374 
lysophosphatides, 362- 
64 


in mammalian cells, 371, 
372 


methylation of, 366 

in microorganisms, 372- 
74 

in microsomes, 360-63, 
366-68, 370-72 

in mitochrondria, 361, 362, 
367, 371, 372 

oxidation of, 365, 366 

phosphatidic acid, 359- 
62 

Phosphatidylcholine, 366- 
68 


phosphatidylethanolamine, 
366, 368, 369 

phosphatidylglycerol, 369, 
370 


phosphatidylinositol, 370 
and phospholipases, 379- 
82 


and sporulation, 373 
triose phosphate role, 
365 


undecapreny] phosphate, 
374-77 
vinyl ether phosphatides, 
364, 365 
phosphatidyl glucose, 336 
phosphoinositides, 337, 
338 


phosphonolipids 
analysis of, 344, 345 
distribution of, 344 
synthesis of, 345, 346 
plasmalogens 
analysis of, 341, 342 
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chemical synthesis, 334, 
335 
and RNA biosynthesis, 
372 


and rubidium uptake, 378 
sphingolipids, 343, 344 
turnover of, 827 
Phosphonolipids 
analysis of, 344, 345 
distribution of, 344 
synthesis of, 345, 346 
Phosphoribosylanthranilate 
isomerase, 437, 438 
Phosphoribosylanthranilate 
transferase, 436-38 
Phosphoribosyl transferase, 
31 


Phosphorylase 
activation of, 447, 448, 641, 
642 


dissociation of, 27 

distribution of, 640, 641 

as enzyme complex, 447, 
448 


insulin effect on, 651 
interconversions of 
calcium effect on, 642 
cyclic AMP in, 642, 
651 
insulin effect, 651 
phosphatase, 448, 643 
phosphorylase kinase, 447, 
448, 64 
neural activation of, 653 
properties of, 641 
pyridoxal phosphate release 
from, 641 
subunits of, 32, 39 
symmetry of, 39 
Phosphorylase kinase 
activating factor for, 447, 
642 
calcium effect on, 642, 
643 


dephosphorylation of, 643 
epinephrine effect, 648, 
649 


phosphorylation of, 447, 
642 


properties of, 448, 642 
Phosphorylase kinase kinase, 
447 


Phosphorylase phosphatase 
properties of, 448, 643 
regulation of, 447, 643 

Phosvitin, 965 

Photooxidation, 110 

Photorespiration 
carbon dioxide in, 408, 409, 

416, 417 
DCMU effect, 417, 18 
and glycollate, 418, 419 
and HSK pathway, 408, 409, 
416, 417 
nature of, 416 
peroxisome role, 419 
recycling, 417, 418 
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species dependence, 416, 
417 


Photosynthesis 


carbon path in 
Benson-Calvin cycle, 403, 
404 
carbon dioxide in, 403- 
6 


HSK pathway, 404-10 

and leaf structure, 408 

multienzyme system in, 
403 


phosphoenolpyruvate car- 
boxylase role, 404, 405 

and photorespiration, 408, 
409 

pyruvate phosphate dikinase 
role, 405, 406, 409 

ribulose diphosphate role, 
403, 405 

cytochrome c role in, 
674 
energy path in 

chemiosmotic hypothesis, 
389, 390 

coupling sites, 390, 391 

and H* uptake, 393, 396, 
399-401 

in nonphosphory lating con- 
ditions, 390 

photophosphorylation, 390- 
93 


and reversibility, 392, 
393 


stoichiometric relations, 
390, 391 
ion movements in 
and absorbancy changes, 
398, 399 
antibiotic effect, 394- 
96 


chloride, 394 
and electron flow, 400, 
401 


H* uptake, 393, 394, 396- 
403 

phosphate, 413, 414 

stoichiometry of, 396, 400, 
401 


in subchloroplast particles, 
397 


in isolated chloroplasts 

carbon dioxide uptake, 411, 
414 

envelope role, 414, 415 

induction phenomena, 412, 
413 

orthophosphate inhibition, 
413, 414 

oxygen evolution, 410-12, 
414 


and sucrose synthesis, 
415 
Warburg effect, 416 
photophosphorylation in 
a - canaaae of, 390, 
91 
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equilibrium of reaction, 
391 


and Ht uptake, 401, 402 

reversibility of, 392, 
393 

stoichiometry of, 390, 
391 


in subchloroplast particles, 
397 


uncoupling of, 396, 397 
Phycocyanin, 32, 35 
Physarum polycephalum, 254, 

256 


Phytochrome, 32 
Phytoflavin, 870 
Phytoglycolipid, 349, 350 
Phytohemagglutinin, 367 
Pinocytosis, 809 
Pituitary gland, 501 
Plasma high density lipopro- 
tein, 31 
Plasmalogens 
analysis of, 341, 342 
chemical synthesis, 334, 
335 
Plasma membrane 
glycoprotein of, 629, 
630 
lysophosphatide acylation in, 
362, 363 
Polarity 
in RNA bacteriophage, 538- 
40 


Poliovirus 
and ribosomal RNA biosyn- 
thesis, 203 
subunits of, 33 
Polyacrylamide gel electro- 
phoresis 
of nucleolar RNA, 203 
of polynucleotides, 232, 
239 


of ribosomal precursors, 
206 
of RNA, 230, 232 
Polyalanylation, 115 
Poly-L-lysine, 171 
Polynucleotide kinase 
and oligonucleotide labelling, 
236 


and RNA terminal labelling, 
233 


Polyoma virus 
defective particles, 
706 
DNA of 
and cell DNA, 707 
components of, 706 
denaturation mapping of, 
107 
hybridization of, 706, 
707 


properties of, 706 
replication of, 712 
transcription of, 712- 
14 
genes of 


SUBJECT INDEX 


function of, 707, 708, 710, 
711 


and induced enzymes, 

710-12 
infection by 

and cell DNA synthesis, 
709, 710 

and cells used, 708 

and cell transformation, 
714-22 

and enzyme induction, 
710-12 

events in, 708 

productive, 704, 708- 
14 

replication, 708-14 

and RNA synthesis, 712- 
14 


and virus specific proteins, 
714 


polypeptides of, 707 
properties of, 705, 706 
pseudovirions of, 706 
replication of 
and cell DNA synthesis, 
709, 710, 719 
and cell transformation, 
714-22 
and enzyme induction, 710- 
12 


events in, 708 

and RNA synthesis, 712, 
713 

and virus-specific proteins, 
714 


transformation by 
and antigen formation, 716- 
18, 720 
cells, effect on, 721, 
722 


cowditional lethal mutants, 
(18-20 
efficiency of, 714, 715 
initiation of, 718, 719 
reversion of, 720 
and viral DNA, 715-20 
and virus rescue, 720 
virus-specific molecules 
in, 715 
Polyprenols, 327, 328 
Porphyria, 961 
Potato virus X, 33 
Poxvirus, 710 
PRAMP cyclohydrolase, 464, 
465 


Prenyl transferase, 327, 
328 

Prephenate dehydratase, 441, 
442 


Prephenate dehydrogenase, 
441, 44 

Procarboxypeptidase 
dissociation of, 114 
subunits of, 30 

Prolactin, 521 

Proline oxidase, 267 

Promitochondria, 278, 279 


Propionibacterium sp. 
fatty acids of, 329 
transcarboxylase of, 758, 

759 


Propionyl carboxylase, 33 
Propionyl-coenzyme A car- 


boxylase 
avidin complex of, 773 
biotin intermediate in, 
758 
properties of, 759, 769 
Prostaglandin, 365, 366 
Proteins 
association of 
concentration dependence 
of, 41, 45-50 
cooperativity in, 41, 44- 
48, 50 
cooperativity parameter, 
44-50 


dilution effect, 40 

energy considerations, 39- 
46, 50, 51 

and interface contact, 
50 


and ligand binding, 40 

methods of study, 40 

noncooperative, 44, 45 

reversible, 40 

stepwise, 41 

and structural changes, 
51 

thermodynamic parameters, 
42, 43 

catalysis by 

and covalent intermediates, 
71 

and entropic effects, 71 

and pK, perturbation, 95, 
96 


requirements of, 70, 71 
and specificity, 73, 74 
and strain effects, 71- 
73 
crystals of 
and enzyme-substrate inter- 
actions, 66 
liquid in, 66 
degradation of 
and conformation, 967, 
968 


enzymes in, 969 

and protein turnover, 
943 

regulation of, 967-69 

dissociation of 

by charge change, 26, 27 

concentration dependence, 
41 

by denaturants, 26, 40 

by ion binding, 27 

Le Chatelier's principle, 
41 


by maleylation, 27 
with metabolites, 27 
by pH adjustment, 27 
reversible, 40 








by succinylation, 27 
by sulfhydryl reagents, 
27 


disulfide formation in, 69, 
103-5 

dye interactions with, 
123 


folding of, 68, 69 

geometric arrangement of 
cubic, 37, 38 
cyclic, 34, 35 
dihedral, 36, 37 
distribution of, 29, 34 
rotation axes in, 34 
symmetry in, 29, 33 

maleylation of, 27 

of mitochondria 
enzymes, 265-69, 271- 

76 


localization of, 265-68 

membrane, 266-69, 276- 
78 

mutations in, 275, 277, 
278 


organizational, 275 

solubility of, 279 

synthesis of, 269, 271- 
74 

turnover of, 269, 270, 
276 


modification of 
acylation, 113 
alkylation, 110-12, 121 
with a-alkyl-a-haloacids, 
107 
at arginine, 116, 117 
arylation, 113 
with arylsulfeny! halides, 
105 


with azobenzene sulfenyl 
bromide, 105 

carbethoxylatioa, 112 

with carbonyl reagents, 
113 

at carboxyl groups, 117, 
118 


at disulfides, 103-5, 108- 
10 

histidine residues in, 102, 
106, 107, 110-12 

iodination, 112 

with iodine, 102, 103 

with maleimides, 107, 
108 

by maleylation, 113, 114 

with mercurials, 105, 
106 

at methionine, 121, 122 

nitration, 118, 119 

with phenylglyoxal, 116 

by reductive alkylation, 
116 


site specific, 110, 111, 
123 
by substrate analogs, 122 


by succinylation, 113, 
114 
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at sulfhydryl groups, 102- 
8 

and tertiary structure, 
102 


at tryptophan, 119-21 
at tyrosine, 118, 119 
nitration of, 118, 119 
in plasma, 16, 17 
quaternary structure of 
assembly of, 39-46, 50, 
51 
and binding regions, 29 
and biological phenomena, 
59 
cubic symmetry, 37, 
38 


cyclic symmetry, 34-37 
dihedral symmetry, 35- 
37 


dissociation of, 26, 27 

equivalence in, 29, 39 

extrinsic factors in, 57- 
59 

geometry of, 29, 33- 
39 


interactions in, 39-41, 44- 
46, 50, 51 
intrinsic factors in, 56 
and membranes, 59 
modification of, 56-59 
and muscle, 59 
and nerve function, 59 
and regulation, 26, 59 
solute effects on, 58, 
59 
stability of, 36, 38 
and substrate binding, 
57 
subunit stoichiometry, 26- 
34 


and Svedberg hypothesis, 


25, 26 
tetrahedral, 35, 36 
and vision, 59 


sequence determination in 
and maleylation, 113, 
114 


and X-ray diffraction, 64, 

65 
subunits of 

assembly of, 39-46, 50, 
51 

binding regions of, 29 

dissociation of, 26, 27 

equivalence of, 29, 39 

geometry of, 29, 33- 
39 

and hybridization, 28 

interactions of, 39-41, 
44-46, 50, 51 

number of, 29-34 

and regulation, 26 

stoichiometry of, 26-33 

Svedberg hypothesis, 25, 
26 

symmetry of, 29, 33- 
39 
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table of, 30-33 
succinylation of, 27 
sulfenyl derivatives of, 
103 
synthesis of, see Protein 
synthesis 
turnover of 
in animal cells, 931-33 
in bacteria, 931 
and degradative rates, 
943 

mathematical formulation 
of, 932, 933 

and synthesis rates, 942, 
943 


terminology of, 931, 
932 
X-ray diffraction of 
in carboxypeptidase, 77- 
83 


and catalysis, 70-73 
in chymotrypsins, 83- 
87 


difference Fourier tech- 
nique, 66, 67 

in elastase, 83, 88 

and enzyme- substrate inter- 
actions, 66-68 

isomorphism in, 66, 
67 


in lactalbumin, 94 

limitations of, 64-68 

in lysozyme, 74-77 

in papain, 89-91 

and protein folding, 68- 
70 


resolution of, 64-66 

in ribonuclease, 91-94 

in sequence determination, 
64, 65 

in serine proteinase, 83, 
88 


and specificity, 73, 74 
and structural stability, 
67, 68 
in subtilisin, 83, 88 
Protein synthesis 
in animal cells, 964 
and bacteriophage infection, 
535-41, 551, 552 
chemical 
calcitonin, 843, 847- 
50 
glucagon, 842-47 
ribonuclease A, 853-56 
ribonuclease S, 856, 
857 
secretin, 850-53 
cyclic AMP, effect, 956 
and drug tolerance, 830 
of glycoproteins, 622 
hormone effect on, 806, 
955, 956 
inhibition of 
by drugs, 942, 949 
and ribosome formation, 
199 
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and RNA synthesis, 199, 
207, 208, 211 
initiation of 
control of, 462 
and RNA sequence, 228, 
239 
in mitochrondria 
antibiotic effect on, 
252 
chloramphenicol effect, 
271, 272 
cycloheximide effect, 271, 
272, 279 
independence of, 272 
inhibition of, 271 
initiation of, 280 
in vitro, 272, 279 
messenger RNA of, 252 
of mitrochondrial proteins, 
271, 279 
nature of, 252 
poky mutants, 275, 277, 
279 
proteins formed, 252 
ribosomal, 273, 274 
phenobarbital, effect of, 
960, 961 
rate of, 942, 943 
regulation of 
by amino acid availability, 
967 
in animal cells, 964- 
67 
histone role, 966, 967 
and RNA metabolism, 964- 
67 


and RNA structure, 228 
transfer factors in, 462 
simulation of, 481, 483, 
484 
termination of, 228 
transfer factors in, 460- 
62 
Proteoglycans 
biosynthesis of, 621, 
622 
carbohydrate of, 604, 613, 
616 


as glycoproteins, 616 
and Hurler's syndrome, 
627 
molecular weight of, 616 
structure of, 616 
Protoheme ferrolyase, 379 
Pseudomonas aeruginosa 
cytochromes of, 678 
lipids of, 328 
ribosomal RNA of 
composition of, 187 
sequence analysis of, 
191 
Pseudorabies virus, 707 
Psuedouridylic acid 
in ribosomal RNA, 188, 191, 
192, 199, 214 
Puromycin 
and enzyme degradation, 
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946 
and glycoprotein synthesis, 
618, 619 
Putrescine, 516 
Pyridoxal phosphate 
in — synthetase, 
46 


and phosphorylase, 641 
in tryptophan synthetase, 
431-34 
Pyridoxamine pyruvate trans- 
aminase, 31 
Pyruvate carboxylase 
allosteric effects in, 
762 
avidin reaction with, 773 
cold-inactivation of, 762 
dissociation of, 27 
kinetic properties, 762 
localization of, 267 
manganese role, 764-66, 
773 
structure of, 759, 762 
subunits of, 32, 35 
symmetry of, 35 
Pyruvate dehydrogenase 
electronmicroscopy of, 
444 
as enzyme complex, 442, 
444 


genetics of, 442 
localization of, 267 
reactions of, 443 
regulation of, 445-47 
subunits of, 33 
Pyruvate kinase 
activation of, 660, 661 
dissociation of, 26 
forms of, 660 
levels of, 936 
organ specificity of, 
950 


properties of, 660, 661 
simulation of, 475, 476 
subunits of, 31, 661 
Pyruvate phosphate dikinase, 
405, 406 


R 


Rana pipiens, 254, 735 
C-Reactive protein, 30 
Red blood cells 
hemoglobin of, 6, 7 
ions of, 5 
membrane of, 629, 630 
Refsum's disease, 340 
Repression 
in arabinose operon, 165 
in eukaryotes 
coarse control, 166-73 
director hypothesis, 
173 
fine control, 173-76 
histone role, 167, 169- 
73 
in lactose operon, 165 


transfer RNA role, 165 
Retinaldehyde, 787 
Reversed-phase chromatography, 

229 
Rh antigens, 379 
Rhizobium japonicum 

cytochromes a in, 676 

cytochromes b in, 682 

nitrogen fixation by, 

676 

P-450 protein in, 680, 681 
Rhodanese, 30 
Rhodopseudomonas palustris 

cytochrome b of, 680, 

682 


cytochromes c of, 689, 
691 


Rhodopseudomonas spheroides 
cytochromes a of, 676 
cytochromes b of, 680, 

682 
phospholipid metabolism in, 
373 


Rhodospirillum molischianum, 
691, 692 
Rhodospirillum rubrum 
cytochrome b of, 680, 
682 
cytochrome c of, 691-94 
cytochrome o of, 686 
Ribonuclease 
acetimidation of, 115 
aggregation of, 41 
alkylation of, 107, 111, 112, 
121, 123 
carboxy methylation of, 
111 
catalytic mechanism of, 93, 
94 


chemical synthesis of 
activity of, 854 
coupling, $53, 854 
protecting groups, 843, 
853-55 
removal from resin, 854, 
855 
solid phase, 853-55 
disulfides in, 109, 110 
histidine residues in, 107, 
111, 112 
hybridization, use in, 146, 
147 
iodination of, 119 
lysine reactivity in, 122 
mercury derivatives of, 
116 
methionine in, 121 
phenylglyoxal reaction of, 
117 


of rat liver, 969 

renaturation of, 69 

in sequence analysis, 237- 
40 


specificity of 
and lock and key hypothesis, 
73 
and X-ray studies, 92, 93 











stability to hydrogen fluoride, 
, 855 
structure of 
at active site, 92-95 
cleft in, 70, 92 
model of, 93 
synthesis of, 69, 843, 853- 
55 
X-ray diffraction of 
and active site, 92-95 
cleft in, 70, 92 
conformation of, 68, 69 
structure of, 65, 91- 
94 


Ribonuclease B 
carbohydrate of, 602, 603, 
605, 609, 611, 612, 518, 
628 
degradation of, 626 
Ribonuclease G, 237 
Ribonuclease S 
chemical synthesis of, 843, 
856, 857 
stability to hydrogen fluoride, 
854, 855 
Ribonuclease T 
chemical synthesis of, 857, 
858 
hybridization, use in, 
147 
inactivation of, 117 
in sequence analysis, 237- 
41 
Ribonuclease Ug 
in sequence analysis, 237, 
241 


specificity of, 237, 241 
Ribonuclease IV, 237, 238 
RNA 

adenovirus, 729 

base composition of 

and DNA composition, 
186 

and evolution, 186 

methylated nucleotides, 
188-90 

pseudouridylic acid in, 
187, 188 

5S, 209 

biosynthesis of 
iain D effect, 200- 


in animal cells, 964, 
965 
control of, 165-76, 374 
in E. coli, 195-200, 214 
estradiol effect on, 372 
in eukaryotes, 165-76, 
200-8, 214-16, 965, 966 
and 5-fluorouracil, 199 
in fragile E. coli, 196, 
197 
inhibition of, 966 
in vitro, 175, 176 
maturation of, 197, 199, 
204 
and methylation, 197, 199, 
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202-4, 208 
in mitochondria, 263- 
65 
nonconservative, 204, 205 
in nucleoli, 200-8 
in oogenesis, 215 
phospholipid stimulation 
of, 372 
and poliovirus infection, 
203 


precursors of, 198, 200- 
5 


in prokaryotes, 165 
and protein synthesis, 964- 
66 
rate of, 197, 198, 203 
regulation of, 219 
and ribosome formation, 
195-202, 206 
and RNA polymerase, 197, 
198 
5S, 210-12 
45S, 200-8 
and secondary structure, 
197 
steps in, 195 
chemical modification of, 
240 
in chromatin 
content of, 154, 156 
extraction of, 174 
as regulator, 174 
in chromosomes 
as contaminant, 154, 
155 
nature of, 152, 154 
from nucleolus, 155 
quanity of, 154, 156 
and regulation, 174, 175 
ribosomal, 154, 155 
cleavage of 
chemical, 241 
enzymatic, 237-40 
modification of, 240, 
241 
nucleases used, 237-39 
restriction of, 238-40 
and RNA structure, 238, 
239 
dihydrouridine rich, 173 
eukaryotic, 141-45 
genes for 
in bacteria, 213-16 
clustering of, 214 
coordinate expression of, 
216, 217 
in eukaryotes, 213-16 
and evolution, 218, 219 
functional differentiation 
of, 216, 217 
multiple copies of, 213- 
16 
nucleolar, 214, 215 
purification of, 219 
redundancy of, 213-16 
ribosomal, 213-18 
5S, 212 
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hybridization of 

bacterial, 140 

chain length effect, 134, 
135 

competition, 143, 144 

and development, 143 

in eukaryotes, 141-45, 214, 
216 

locus specificity of, 139, 
140 


nucleolar, 204 
in organic solvents, 138, 
139 
ribonuclease use in, 146, 
7 


ribosomal, 143, 204, 213, 
214, 216-18 

5S, 217, 218 

saturation, 143 

transfer, 213 

unpaired base effect, 
135 


viral, 139, 140 
in immune response, 913, 
914 
lac operon, 140 
messenger 
accumulation of, 965 
and enzyme synthesis, 
966 
hemoglobin, 965 
hybridization of, 139, 
140 
isolation of, 145 
in mitochondria, 265 
and neuronal transmitters, 
794 
stability of, 967 
tryptophan operon, 436 
methylated nucleotides in, 
188, 189 
in mitochondria 
biosynthesis of, 263-65 
coding of, 252 
homogeneity of, 252, 
257 


hybridization of, 263 

size of, 258, 259 

types of, 252, 257-59, 
263 


nucleolar 

biosynthesis of, 200-8 

composition of, 204 

electrophoresis of, 203, 
204 

genes for, 214, 215 

hybridization of, 204 

methylation of, 202-4, 
208 

nonribosomal sequences in, 
204, 205 

protein association with, 
206 


and ribosomal precursors, 
200-8 

78, 206 

45S, 201-6 
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size of, 203-6 
oligonucleotide characteriza- 
tion in 
— labelling in, 
24 
by in vitro synthesis, 
243 


by mass spectrometry, 
243, 246 

by optical rotatory disper- 
sion, 243 

sequential degradation, 
242, 243 

spectrophotometric, 243 

regulation role of, 165, 174, 

175 


ribosomal 
base composition of, 186- 
90, 205 
in chromosomes, 154, 
155 


cleavage of, 202, 207 
double-stranded regions 
of, 192, 193 
eukaryotic, 200 
evolution of, 194 
genes for, 204, 210- 
16 


heterogeneity of, 190, 192, 
193, 216-18 

hybridization of, 143, 204, 
213, 214, 216-18 

maturation of, 197, 199, 
204 

melting of, 192, 193 

as messenger, 199, 200, 
205 


methylated nucleotides in, 
188-92, 196 

methylation of, 197, 199, 
202-4 

in mitochondria, 258, 259, 
263 

molecular weight of, 184- 
86, 258, 259, 263 

nuclease degradation of, 
194, 195 

and nucleoli, 200-2 

nucleotide sequences in, 
190-92, 244, 245 

precursors of, 198, 200- 
5 


purification of, 230 

5S, 206, 209-12, 230, 232, 
236, 239, 240, 244 

secondary structure in, 
186, 192-95, 197 

sedimentation coefficient 
of, 184-86 

sequence analysis of, 230, 
232, 236, 239, 240 

species of, 185, 201-5 

synthesis of, 195-208, 211, 
212 


terminal sequences of, 
190, 191 
tertiary structure of, 
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193-95 
5S 
in bacteria, 209-11, 


composition of, 209 
in eukaryotes, 210-12 
function of, 212 
genes for, 214, 217, 
218 
methylation of, 240 
origin of, 206, 210, 211 
precursor of, 211 
purification of, 230 
secondary structure of, 
210, 239 
sequence analysis of, 209, 
210, 212, 217, 218, 232, 
236, 239, 240, 244 
synthesis of, 210-12 
71S 
origin of, 206 
sequence of, 729 
45S, 155 
secondary structure of 
and cleavage, 238, 239 
double-stranded regions, 
192, 193 
evolution of, 194 
melting of, 192, 193 
sequence analysis of 
bacteriophage RNA, 228, 
245 
and chemical cleavage, 
241 
chromatographic techniques 
in, 231, 235, 236 
cleavage techniques, 237- 
41 


and end-group methods, 
232-34 

and evolution, 218, 
219 

and homochromatography , 
231 

and methylated nucleosides, 
191, 192, 234 

oligonucleotide characteri- 
zation, 241-43, 246 

and phosphate termini, 
234 


polynucleotide fractionation, 
231-35 
purification techniques in, 
228-31 
in ribosomal RNA, 190- 
92, 244, 245 
5S, 209, 210, 244 
strategy of, 228 
terminal labelling of, 190, 
191, 232-34 
transfer RNA, 227 
viral RNA, 227, 228, 
245 
sequential degradation of, 
242, 243 
— labelling of, 233, 


tertiary structure of 
model of, 193 
and nuclease degradation, 
194, 195 
in ribosomes, 194 
transfer 
and adenovirus infection, 
729 


and aminoacylphosphatidy1- 
glycerol formation, 369 

in bacteriophage infection, 
551 


fractionation of, 228- 
30 
hybridization of, 140, 213 
in mitochondria, 263 
nucleotide sequences in, 
244 
and protein synthesis, 461, 
462 


purification of, 228-30 

reconstitution of, 239 

as repressor, 165 

secondary structure of, 
238, 239 

sequence analysis of, 227, 
233, 236, 237, 244 

terminal labelling of, 233 

viral 

biosynthesis of, 536, 537, 

double-stranded, 536, 537, 
541-43, 546 

fragments of, 539 

gene sequence of, 532, 
533 


infectivity of, 547, 548 

as messenger, 530, 531, 
535-37, 539 

molecular weight, 529, 
530 

nascent strands of, 541, 
542 

properties, 529-33 

purification of, 230, 
231 

replication of, 541-48 

sequence analysis in, 227, 
228, 233-35, 529-32, 548, 
729 

structure of, 529, 530 

terminal triphosphates in, 
233, 529-31 

transfer of, 534, 535 

translation of, 535-41 

variants of, 548 

see also specific viruses 


RNA bacteriophages 


adsorption of, 534, 
535 
assembly of, 548-50 
coat proteins of 
amino acid sequence of, 
533 
and polymerase synthesis, 
540 


as repressor, 540 





synthesis of, 536, 537 
and virus structure, 
533 
and host metabolism, 550- 
52 


maturation protein of, 533, 
535, 537, 541, 549 
mutants of 
adsorption, 535 
coat protein, 533, 540 
— protein, 533, 
7 


penetration, 535 

polar, 538 

in RNA polymerase, 
537 


penetration of, 534, 535 
polarity in, 538-40 
properties of 
coat protein of, 533 
genetic, 532, 533 
maturation protein of, 
533 
particles of, 528, 529 
RNA of, 230, 231, 245, 
529-32 
serological, 528 
proteins of 
biosynthesis of, 536-41 
coat, 533, 535-37, 540 
maturation, 533, 535, 537, 
541, 549 
RNA polymerase, 536, 
537 


terminal amino acids of, 
537 


release of, 552 
replication of 
double-stranded RNA in, 
541-43 
RNA of, 541-48 
RNA of 
biosynthesis of, 536, 537, 
coding properties of, 530, 
531, 535-40 
double-stranded, 536, 537, 
541-43, 546, 547 
gene sequence of, 532, 
533 


infectivity of, 547, 548 
as messenger, 535-37, 
539 


molecular weight of, 529, 
530 

nascent strands of, 541, 
542 

nucleotide sequences in, 
245, 529-31, 548, 729 

penetration of, 535 

properties of, 529-33 

replication of, 541-48 

secondary structure of, 
529, 530 

transfer of, in infection, 
534, 535 

translation of, 535-41 
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variants of, 548 
RNA polymerase of 
biosynthesis of, 536, 537, 
54 


0 
purification of, 543, 
544 
templates for, 544, 545, 
548 


serological groups of, 528 
structure of, 533 
translation of 
and complementary strands, 
537 


inhibition of, 540 
initiation of, 539-41 
in vitro, 537-41 
in vivo, 535-37 
maturation protein, 541 
polarity of, 538-40 
regulation, 538 
see also specific bacterio- 
phages 
RNA polymerase 
and adenovirus transcription, 
729 
of bacteriophage f,, 536, 
537 


of bacteriophage Qp 
complementary strand 
synthesis, 546 
molecular weight of, 544 
purification of, 544 
RNA binding by, 545 
specificity of, 544, 
545 
dissociation of, 58 
histone effect on, 175 
levels of, 166 
in mitochondria, 264 
nucleolar, 201 
rate of activity of, 197, 
198 
regulation of 
levels of, 166 
sigma factor, 165 
and ribosomal RNA biosyn- 
thesis, 197, 198, 216 
sigma factor of 
function of, 459, 460 
and gene transcription, 
721 
and specificity, 165 
subunits of, 33 
RNA tumor viruses 
antigens of, 740, 741 
and cell DNA, 743 
history of, 737 
properties of, 737, 738 
proteins of, 740, 741 
purification of, 739 
replication of 
and DNA replication, 741- 
43 
RNA of, 743, 744 
RNA of 
and DNA synthesis, 742, 
743 
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heterogeneity of, 740 
hybridization of, 745, 
746 
replication of, 742-45 
transcription of, 743 
significance of, 747 
structure of, 739 
types of, 737, 738 


Ribonucleoside diphosphate 


reductase 
bacteriophage induced, 309, 
310 


components of, 295, 296 
control of, 296, 297, 
945 
inhibition of, 296 
levels of, 945 
reactions of, 295 
Ribosomal RNA 
see RNA, ribosomal 
Ribosomes 
biosynthesis of 
and eosomes, 195, 196 
and p-fluorophenylalanine, 
199 


and 5-fluorouracil, 199 

and neosomes, 195-97 

precursors of, 195-202, 
206 

RNA species in, 197, 198, 
202 


in chromosome preparations, 
154, 155 
in mitochondria 
demonstration of, 260 
nature of, 252 
properties of, 261, 262 
proteins of, 260, 263 
RNA of, 263 
size of, 260-62 
stability of, 260 
synthesis of, 273, 274 
precipitation of, 154 
RNA of 
base composition of, 186- 
90, 205 
in chromosomes, 154, 
155 
double-stranded regions 
of, 192, 193 
and eosomes, 195, 196 
evolution, 194 
genes for, 212-18 
heterogeneity of, 190, 193, 
216-18 
maturation of, 197, 199, 
204 


melting of, 192, 193 

as messenger, 199, 200, 
205 

methylated nucleotides in, 
188-92, 196, 230 

methylation of, 197, 199, 
202-4 

mitochondrial, 257-60, 
263-65 

molecular weight of, 
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184-86, 257-60 

nuclease degradation of, 
194, 195 

nucleolar synthesis of, 
200-6 

precursors of, 198, 201, 
202 


5S, 206, 209-12, 230, 232, 
244 


secondary structure in, 
186, 192-95, 197 

sedimentation coefficient 
of, 184-86, 257-60 

sequences of, 190-92, 
244 


synthesis of, 195-208 

terminal sequences of, 
190, 191, 244, 245 

tertiary structure of, 193- 
95 

transfer of, to cytoplasm, 
174 


types of, 185, 201-5 
types of, 185 
Ribulose diphosphate carbox- 
ylase 
dissociation of, 26 
subunits of, 32 
Rose Bengal, 110 
Rous sarcoma virus 
purification of, 739 
replication of, 741, 742 
RNA of, 740, 745 
transformation by 
and DNA synthesis, 741, 
745 
and hematoside, 722 
Rutamycin, 273 


s 


Saccharomyces cerevisiae 
aspartate transcarbamylase 
of, 466 
mitochondria of 
DNA of, 254 
ribosomes of, 261 
RNA of, 258 
phosphoinositide in, 337, 
338 
phospholipid synthesis in 
CDP-diglyceride role, 
362 
phosphatidylcholine, 368 
phosphoinositides, 370 
promitochondria in, 278, 
279 


ribosomal RNA of 
composition of, 187, 
209 
methylated bases in, 189, 
190 


nucleotide sequences in, 
244, 245 
terminal sequences of, 
190, 244, 245 
transfer RNA of, 244 
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Saccharomyces lacti, 256 
Saccharomyces oviformis, 


Salmonella typhimurium 
O-antigen synthesis in, 328, 
374-76 
cysteine synthetase of, 462, 
463 


thymine synthesis in, 299, 
300 


transport in 
by membranes, 569, 
573 
of sugars, 563, 566, 568, 
572, 577 
Salyrganic acid, 27 
Saponin, 154 
Sarcina lutea, 325, 326 
Satellite tobacco necrosis 
virus, 234, 245 
Sea urchin, 254 
Secretin 
function of, 850 
structure of, 850, 851 
synthesis of, 843, 851- 
53 
Serine 
in glycoproteins, 606, 608, 
613-16, 621 
as phospholipid precursor, 
372 


protecting groups for, 
843 


Serine dehydratase 
degradation of, 934, 958 
levels of 

amino acids, effect of, 
934, 967 

assay of, 940, 946 

in development, 949 

diet, effect, 934, 958, 
959, 965 

glucagon, effect on, 934, 
958 


synthesis of, 934, 958 
Serine esterases, 123 
Serine hydroxy methylase, 

297 


Serine transacetylase, 462, 
463 


Serotonin 
in morphine tolerance, 
798 


regulation of level of, 793, 
794 


Serratia marcescens, 350 

Serum albumin, 41 

Shigella dysenteriae, 677, 
678 


Shikimate kinase, 439-41 
Sialic acid 
in glycoproteins, 604-7, 612, 
614, 615, 621, 624 
in transformed cells, 722 
see also Neuraminic acid 
Smog, 103 
Sodium dodecyl sulfate, 26 


Sphingolipids, 343, 344 
Sphingomyelin, 338-40 
Sphingosine, 372 
Spleen acid ribonuclease, 238, 
239 
Squalene, 326, 327 
Staphylococcal enterotoxin B, 
109 
Staphylococcal nuclease 
alkylation of, 122 
histidine in, 112 
nitration of, 118 
nuclear magnetic resonance 
of, 112 
peptides of 
analogs of, 859 
and enzyme activity, 858, 
859 
synthesis of, 858, 859 
Staphylococcus aureus 
acceptor lipid in, 376 
cytochrome o of, 682 
dehydrosqualene in, 326 
phospholipids of, 336 
sugar transport in, 562-64, 
567, 577 
Stearyl-coenzyme A desaturase, 
377 


Streptavidin, 772 

Streptococcal nuclease, 65 

Streptococcal proteinase, 
107 


B-Structure 
in immunoglobulins, 895 
in proteins, 69 
Subtilisin 
iodination of, 119 
nitration of, 119 
structure of 
at active site, 70, 74, 
95 
and catalysis, 88 
sections of, 70 
X-ray crystallography of, 
, 88 
tyrosine in, 122 
Succinate-cytochrome c reduc- 
tase, 267 
Succinic dehydrogenase 
catalytic mechanism of, 
869 
localization of, 267 
Succinoxidase, 480 
Succiny lation 
and hybridization, 28 
of proteins 
and dissociation, 27, 
114 


in hybridization studies, 
28 


lysine, reaction of, 113 
Sugars 
transport of 
binding proteins, 587- 
90 
by membranes, 568-75 
model of, 477, 575-77 








phosphoenolpyruvate role, 
562-77 


and phosphorylation, 562, 
563, 567, 568 
phosphotransferase role, 
562, 563, 565, 566, 568, 
575-77, 580, 581 
see also specific sugars 
Sulfatase, 119 
Sulfate binding protein, 584, 
585 
Sulfhydryl groups 
at active sites, 106, 
107 
alkylation of, 107 
in chromatin, 158 
in chromosomes, 158 
determination of, 103, 


104 
and disulfide formation, 
103-5 


environment of, in proteins, 
103, 107 

in fatty acid synthetase, 
449, 453-55 

in hemoglobin, 995, 996, 
1016 

in histones, 172 

hydrophobic interactions of, 
103 

oxidation of, 102, 103 

in phosphorylase, 641 


protection of, 106, 107, 843, 


849, 850, 854, 856 
reactions of, 103-8 
reactivity of, 106 
role in protein structure, 

102, 103, 106-8 

SV40 virus 
defective particles, 706, 
707 
DNA of 
and cell DNA, 707 
hybridization of, 706, 
707 
properties of, 706 
replication of, 712 
strand separation in, 
107 
transcription of, 713, 714 
genes of 
function of, 707, 708, 710, 
711 
and induced enzymes, 710, 

711 
as helper virus, 734 
infection by 

and cell DNA synthesis, 
709, 710 

and cells used, 708 

and cell transformation, 
714-22 

and enzyme induction, 
710-12 

productive, 704, 708- 
14 

and replication, 708-14 
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and RNA synthesis, 713, 
714 
and virus-specific proteins, 
714 
polypeptides of, 707 
properties of, 705, 706 
replication of 
and cell DNA synthesis, 
709, 710 
and cell transformation, 
714-22 
and enzyme induction, 
710-12 
events in, 708 
RNA synthesis in, 713 
and virus-specific proteins, 
714 
transformation by 
and antigen formation, 
716-18, 720 
cells, effects on, 721, 
722 
and Down's syndrome, 
715 
efficiency of, 714, 715 
and Fanconi's anemia, 
715 
and late gene functions, 
721 


reversion of, 720 

and viral RNA, 716 

and virus rescue, 720, 
721 


Symmetry 


in protein structures 
binding regions, 29 
cubic, 37, 38 
cyclic, 34-37 
dihedral, 35-37 
geometry of, 29, 33- 
39 
rotational axes, 34 
in viruses, 38, 41 


Synapses 


connectivities in 

and blood flow, 805 

hypertrophy of, 799-801 

metabolic activation, 803- 
7 

and nerve growth factors, 
805, 806 

and neuronal specificity, 
807-11 

physiological events, 800- 
4 


time-relationships, 800- 
11 

and use, 799, 800, 
811 


morphine, effect on, 828, 
832-35 
nature of, 789-92 
transmission in 
barbituate effect, 797, 
798 
events in, 792-95 
regulation of, 794-98 
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transmitters, 789-94 
transmitters in 
control of, 794-98 
degradation of, 790 
and drugs, 797, 798 
excitatory, 792 
inhibitory, 792 
metabolism of, 792-94 
release of, 789, 790, 793, 
794, 802, 803 
storage of, 792, 793 
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Taka-amylase, 602, 603, 605, 
612 

Tartaric acid dehydrase, 31 

Tay-Sachs disease, 349 

Teichoic acid, 374 

Temperature-sensitive mutants, 
301 


Testosterone, 965 
Tetrafluorosuccinic anhydride, 
14 


Tetrahymena pyriformis 
mitochondria of 
DNA in, 254 
DNA synthesis in, 256 
ribosomal proteins of, 
260, 263 
ribosomes of, 261 
RNA of, 258, 263 
phospholipid role in, 374 
Tetranitromethane 
phenol reaction of, 118, 
119 


sulfhydryl oxidation by, 
103 

tyrosine nitration of, 118, 
119 


Tetrathionate, 107 

Thetin homocysteine methyl- 
pherase, 31 

Thin layer chromatography, 
340, 341 

Thiobacillus neapolitanus, 
373 


Thiogalactoside transacetylase, 
30 


Thioredoxin 
bacteriophage induced, 
310 


reactions of, 295, 296, 310, 
871 


structure of, 296 
Thioredoxin reductase 

active center of, 872, 
873 

FAD in, 872, 873 

function of, 871 

NADPH role, 296, 309, 871, 
873 


photoirradiation of, 872 
properties of, 296 
purification of, 872 
reactions of, 295 
specificity of, 873 
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subunits of, 872, 873 
Threonine 
biosynthesis of, 463 
in glycoproteins, 608, 609, 
611, 613-16, 621 
protecting groups for, 
843 


Threonine deaminase, 31 
Thrombin 
nitration of, 119 
subunits of, 30 
Thymidine kinase 
induction of, 710-12, 729, 
730 


levels of, 944 
properties of, 711 
Thymidylate kinase 
bacteriophage induced, 
303 


levels of, 939 
Thymidylate synthetase 
bacteriophage induced, 305- 
7 


mutants of, 307 
reaction of, 297 
role of, 298, 300 
Thymidylic acid 
biosynthesis of 
in bacteriophage infection, 
305-8 
control of, 300 
from cytidine precursors, 
293, 299, 300 
from deoxyuridylic acid, 
297, 298 
pathway of, 293, 297, 
298 


phosphorylation of, 303 
tetrahydrofolate role, 
297 
Thyrocalcitonin 
see Calcitonin 
Thyroglobulin 
biosynthesis of, 618, 619, 
621 
carbohydrate of, 603, 605, 
606, 610, 612, 613, 618 
subunits of, 33 
Tobacco mosaic virus 
iodine oxidation of, 102 
lysine, role in structure, 
114, 115 
picolinimidation of, 115, 
116 
protein of, 114, 115 
RNA of 
controlled cleavage of, 
239 


polynucleotides from, 
231 


terminal nucleotides of, 
233, 245 
side chains, reactivity of, 
58 


subunits of, 33 
Torulopsis utilis, 274 
TPN 
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see NADP 
Transaminases, 288 
Transcarboxylase 
mechanism of 
kinetic analysis, 766, 
767 
metal ion in, 766 
subunit role, 761, 762 
metal ion role in, 766 
reactions of, 758, 759 
sources of, 759 
subunits of, 761, 762 
Transferase 
see Glycogen synthetase 
Transferase kinase, 645, 651, 
652 
Transfer RNA 
see RNA, transfer 
Transfer RNA methylase, 
721, 730 
Transferrin 
carbohydrate role in, 603, 
628 
degradation of, 626 
modification of, 115 
Transformation 
definition of, 702 
efficiency of, 714, 715 
by RNA viruses, 741- 
43 
and transplantation antigens, 
717, 718 
and tumor antigens, 716, 
117 


and virus infection 
abortive, 704 
and cell DNA synthesis, 
710 
cell, effects on, 719, 721, 
722 


efficiency of, 714, 715, 
730 


productive, 704, 708-14 
virus-specific molecules, 
715-19 
and virus rescue, 720 
Transglutaminase, 103-5 
Transplantation antigens 
demonstration of, 717 
purification, 718 
role of, 717, 732 
Transport 
of amino acids 
and arginine binding pro- 
tein, 587-89 
and leucine binding pro- 
tein, 586 
osmotic shock effect, 585, 
586 
and binding proteins 
for arabinose, 588 
for arginine, 587, 588 
for galactose, 587, 
589 


for leucine, 585-87 
— shock effect, 582, 
58 


reconstitution studies, 
589 
role of, 588-90 
for sulfate, 583-85, 
589 
of calcium 
ATPase in, 592, 593 
— protein role, 591, 
5 
vitamin Dg in, 591, 
592 
and chemotaxis, 590 
genetic studies of, 566-68 
and group translocation, 
575-78 
in membranes 
and barrier properties, 
572-74 
enzymes role, 571 
inhibition of, 571, 572 
phosphoenolpyruvate role, 
568-72, 574, 575 
of sugars, 568-72, 574, 
575 


temperature effect, 572, 
573 


model of, 575-77 

osmotic shock effect, 588, 
589 

and pericytoplasmic proteins, 


phosphatidylcholine role, 
367 


phosphoenolpy ruvate in 

enzymes of, 563-65 

genetic studies, 566-68 

in membranes, 568-72, 
574, 575 

regulation of, 574, 575 

role of, 565 

transfer reaction, 562, 
563 


of potassium ion, 590, 
591 


proteins of 
HPr, 563, 564, 576 
localization of, 563, 564, 
575, 576 
in membranes, 568-71 
and phosphate transfer, 
563-65, 568, 575-77 
purification of, 564, 
565 
of sodium ion, 590, 591 
of sugars 
and binding proteins, 587, 
3 
, 
epinephrine effect, 664 
galactose, 570, 587, 
589 


genetic studies, 566-68 

inhibition of, 571, 572 

insulin effect, 663, 664 

by membranes, 568-72, 
574, 575 

model of, 477, 575-77 

osmolarity, effect of, 573 
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phosphoenolpyruvate in, 
562-77 

phospholipase effect, 
663 


phosphotransferase role, 
562, 563, 565, 566, 568, 
575-77, 580, 581 
regulation of, 574, 575 
in shocked cells, 565, 
566 
temperature, effect of, 
572, 573 
trehalase role, 664 
of sulfate 
cysteine effect, 583 
and sulfate binding protein, 
584, 585, 589 
Trehalase, 664 
Triethyloxonium fluoborate, 
117 


Triglycerides, 368 
Tropomyosin, 30 
Trypanosomal kinetoplasts, 
253 
Trypsin 
acetylation of, 115 
disulfides in, 109 
formylation of, 121 
inactivation of, 118 
methionine in, 121 
nitration of, 119 
structure of 
and chymotrypsin structure, 
69 
and specificity, 88 
Trypsin inhibitor 
arginine in, 116 
disulfide role in, 109 
nitration of, 119 
polyalanylated, 115 
Trypsinogen, 119 
Tryptophan 
and arylsulfeny! halides, 
reaction with, 105, 121 
in avidin, 772 
determination of, in pro- 
teins, 120 
formylation of, 121 
in hemoglobin, 994 
2-hydroxynitrobenzylbromide 
reaction, 119-21 
and iodine, reaction with, 
102 
in lysozyme, 112 
oxidation of, 119 
photooxidation of, 110 
ys hanase 


ryptop 
conformation of, 57, 58 
dissociation of, 26, 27, 
43 
subunits of, 31, 35, 57 
symmetry of, 35 
—— operon, 436, 
437 


Tryptophan oxygenase 
dissociation of, 26, 27 
subunits of, 30, 57 
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see also Tryptophan 


and degradation rate, 934, 
957 

and development, 948 

glucocorticoid effect on, 
934, 950, 956, 957, 965 

and tryptophan level, 934, 
951, 957, 967 

see also Tryptophan oxygen- 


ase 
Tryptophan synthetase 
of E. coli 

ammonium ion effect, 
431 

complementation studies, 
434, 435 

conformational changes in, 
432 

genetic studies of, 435- 
37 


mutants of, 431, 432, 434, 
435 


optical studies of, 432 
reactions of, 431, 432, 
434 
subunits of, 431-36 
genetic studies of, 436 
cf Neurospora crassa, 437, 
438 
a@ subunit of 
alkylation of, 432, 433 
dimerization of, 434, 
435 
reaction of, 431 
sulfhydryl groups in, 432, 
433 


subunit of 
lissociation of, 433, 434 
pyridoxal phosphate of, 
431-34 
reaction of, 431 
subunits of 
interaction of, 434, 435 
in Neurospora crassa, 
438 


properties of, 31, 438 
stoichiometry of, 434 
Tryptophanyl-transfer RNA 

synthetase, 30 


narcotics, effect on, 822 
releasing factor for 
activity of, 505, 508, 
509 


composition of, 507, 508 
nature of, 506-11 
purification of, 504-6 
structure of, 508-11 
synthesis of, 508-10 
TTP, 306, 306 
Tumor antigens 
coding for, 732, 733 
detection of, 716, 717 
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function of, 717, 733 
properties of, 733 
Turnip yellow mosaic virus 
nucleotide sequences in, 
245 


subunits of, 33 
thiol groups of, 103 
Tyrosinase, 30 
Tyrosine 
acetylation of, 118 
biosynthesis of 
chorismate mutase in, 
441, 442 
enzyme complex in, 439- 
42 


prephenate dehydrogenase 

of, 441, 442 

modification of, 102, 110, 
112, 118, 119 

nitration of, 118 

oxidation of, 119 

photooxidation of, 110, 
118 


protecting groups for, 
843 


tetranitromethane reaction 
of, 118, 119 
Tyrosine transaminase 
assay of, 940 
and estrogen, 950 
and glucocorticoids, 934, 
941, 945, 948, 950, 956, 
965 
hormones, effect on, 794, 
934, 941, 945, 948, 950, 
955, 956, 965, 967 
levels of, 934, 941, 945, 
948, 950, 951, 955, 956, 
965, 967 
synthesis of, 934, 941, 945, 
948, 955, 956, 965, 967 
Tyrosine transferase, 947 


U 


UDP-galactose epimerase, 30 
UDP glucose pyrophosphorylase, 
643 


UMP, 292, 293 
Undecapreny! phosphate, 374- 
76 


Uracil 
degradation of, 945, 952, 
963 


Urea, 26, 40 

Urease, 32 

Uridine kinase, 743 
Urocanase, 936 

Ustilago sphaerogena, 237 
UTP, 466 


Vv 
Vaccinia virus, 707, 729 


Valine 
in oe biosynthesis, 
5 
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transport of, 585 
Valinomycin 
chloroplasts, effect on, 
395, 396, 398, 401 
Vasopressin 
and ACTH release, 517, 
518 


biosynthesis of, 501 
Vibrio cholera, 329 
Viny! ether hydrolases, 
378 
Vinyl ether phosphatides, 
364, 365 
Viral RNA 
see RNA, viral 
Viruses 
oncogenic, see Oncogenesis 
subunits of, 33, 41 
symmetry in, 38, 39, 
41 
see also RNA bacteriophage, 
RNA tumor viruses, and 
specific viruses 


Ww 


Warburg effect, 416 
Wax esters, 332, 333 


x 


Xanthine dehydrogenase, 
949 
Xanthine oxidase 
diet, effect on, 938, 959 
flavin in, 883 
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subunits of, 883 


ribosomes of, 261 
RNA of, 259, 263 
ribosomal RNA synthesis 
in, 201, 202, 211, 212 
X-ray diffraction 
of bone, 16 
of chromatin, 161 
of cytochrome c, 694 
of flavoenzymes, 868 
of hemoglobin 
and Bohr effect, 1011 
and conformational models, 
1036 


iron in, 1028 
and ligand binding, 56, 57, 
979-81, 983, 987 
and solvated structure, 
987, 990 
subunit interactions, 52, 
55-57, 979, 983 
symmetry of, 36, 37 
of immunoglobulins, 899 
limitations of 
in difference Fourier studi- 
es, 66, 67 
in enzyme-substrate inter- 
actions, 66-68 
isomorphism, 66, 67 
resolution limit, 64-66 


and sequence determination, 


65, 66 


in substrate binding, 74 
of membrane phospholipids, 
573 
and protein folding, 68- 
70 


mercury derivatives, 110 
picolinimidyl derivatives, 
115 
and solution studies, 123 
and protein structure 
= onerarenn 11- 


and catalysis, 70-73 

in chymotrypsins, 83- 
87 

in elastase, 83 

and folding, 68-70 

in lactalbumin, 94 

limitations of method, 64- 
68 


in lysozyme, 74-77 

in papain, 89-91 

in ribonuclease, 91- 
94 


in serine proteinases, 83, 
88 
in subtilisin, 83, 88 


of RNA, 192 
of tryptophan synthetase, 
432 


Xylose 


in glycoproteins, 600, 608, 
613, 616, 621, 622 
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PREFACE 


Once again it is pertinent to note that biochemistry and its alter egos, 
molecular biology and biophysics, have grown to a size that precludes even 
a reasonably complete review within one volume at yearly intervals. In last 
year’s preface, we invited comments and suggestions from readers which 
would assist the Editorial Committee in meeting the problems of selection 
and emphasis raised by this situation; we received such comments from only 
one concerned reader. Whether this minimal response reflects general satis- 
faction with the Annual Review of Biochemistry as presently constituted, 
resignation in the face of an apparently insoluble problem, preoccupation 
with other matters, or simply the fact that the preface is rarely read we do 
not know. 

In any case, the Board of Directors of Annual Reviews has seized the 
thorny problem of division and decided to establish an Annual Review of 
Biophysics and Biomedical Engineering, the first volume of which is sched- 
uled for 1972. The problems of overlap in subject matter, duplication of re- 
views, competition for authors, etc., will be wrestled with by the respective 
Committees, which will coordinate the volumes as far as is possible. Your 
further comments and suggestions on these developments are welcome. 

The preface permits us to express our appreciation for the service of Dr. 
Efraim Racker, who recently retired from the Editorial Committee after 
serving a five-year term, and to welcome Dr. Henry Lardy as his replace- 
ment. We acknowledge also the pleasant and efficient services of our As- 
sistant Editor, Miss Janet Hector, of our indexer, Mrs. Beryl Glitz, her hus- 
band, Dr. Dohn Glitz, and of our printer, the George Banta Company. 


The Editorial Committee 
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REPRINTS 


The conspicuous number (714 to 743) aligned in the margin with the 
title of each review in this volume is a key for use in the ordering of re- 
prints. The reprint numbers pertinent to earlier reviews are given in a free 
Reprint Brochure which is available on request. All of the 214 available 
reprints are listed chronologically, both by author and by subject, in the 
descriptive brochure. 


NEW REPRINT POLICY 


Beginning with this volume of the Annual Review of Biochemistry, re- 
prints will be available from all future Annual Reviews volumes. Reprints 
of most articles published in the Annual Reviews of Biochemistry and Psy- 
chology from 1961 to 1970 and the Annual Reviews of Microbiology and 
Physiology from 1968 to 1970 are now maintained in inventory. 

Available reprints are priced at the uniform rate of $1 each postpaid. 
Payment must accompany orders less than $10. The following discounts 
will be given for large orders: $5-9, 10% ; $10-24, 20% ; $25 and over, 30%. 
All remittances are to be made payable to Annual Reviews, Inc. in U.S. 
dollars. California orders are subject to a 5% sales tax. One-day service is 
given on items in stock. 

For orders of 100 or more, any Annual Reviews article will be specially 
printed and shipped within 6 weeks. Reprints which are out of stock may 
also be purchased from the Institute for Scientific Information, 325 Chestnut 
Street, Philadelphia, Pa. 19106. Direct inquiries to the Annual Reviews, Inc. 
reprint department. 

The sale of reprints of articles published in the Reviews has been ex- 
panded in the belief that reprints as individual copies, as sets covering stated 
topics, and in quantity for classroom use will have a special appeal to stu- 
dents and teachers. 
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